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MUTANT RECOMBINANT ADENO-ASSOCIATED VIRUSES 
RELATED APPLICATIONS 

Benefit of priority is claimed to U.S. application Serial No. 
10/022,390, filed December 17, 200 l r to Manuel Vega, Lila Drittanti and 
Marjorie Flaux entitled "MUTANT RECOMBINANT ADENO-ASSOCIATED 
5 VIRUSES." Benefit of priority is also claimed to U.S. provisional patent 
application serial No. 60/315,382, filed August 27, 2001, to Manuel 
Vega, Lila Drittanti, and Marjorie Flaux entitled "HIGH THROUGHPUT 
DIRECTED EVOLUTION BY RATIONAL MUTAGENESIS." Where 
permitted, the subject matter ofeach of these applications applications is 

10 incorporated in its entirety by reference thereto. 
FIELD OF INVENTION 

Mutant adeno-associated virus Rep proteins, recombinant viruses 
that express the proteins and nucleic acid molecule encoding the Rep 
proteins are provided. Uses of the recombinant viruses for treatment of 

15 diseases and vectors for gene therapy are also provided. 
BACKGROUND 

Adeno-associated virus (AAV) is a defective and non-pathogenic 
parvovirus that requires co-infection with either adenovirus or a herpes 
virus, which provide helper functions, for its growth and multiplication. 

20 There is an extensive body of knowledge regarding AAV biology and 
genetics (see, e.g., Weitzman et al. (1996) J. Virol. 70: 2240-2248 
(1996); Walker et af. (1 997) J. Virol. 7/:2722-2730; Urabe et aL (1999) 
J. Virol. 23:2682-2693; Davis et al. (2000) J. Virol. 23:74:2936-2942; 
Yoon etal. (2001) J. Virol. 75:3230-3239; Deng et al. (1992) Anal 

25 Biochem 200:81-85; Drittanti etal. (2000) Gene Therapy 7:924-929; 
Srivastava et al. (1983) J. Virol. 45:555-564; Hermonat etal. (1984) J. 
Virol. 57:329-339; Chejanovsky et aL (1989) Virology 773:120-128; 
Chejanovsky et al. (1 990) J. Virol. 54:1764-1770; Owens et al. (1991) 
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Virology 784:14-22; Owens eta/. (1992) J. Virol. 66:1236-1240; 
Qicheng Yang eta/. (1992) J. Virol. 66: 6058-6069; Qicheng Yang et al. 
(1993) J. Virol. 67:4442-4447; Owens eta/. (1993) J. Virol. 62:997- 
1005; Sirkka ef a/. (1994) J. Wro/. 66:2947-2957; Ramesh et al. (1995) 
5 Biochem. Biophy. Res. Com. Vol 210 (3), 717-725; Sirkka (1995) J. 
Virol. 63:6787-6796; Sirkka et al. (1996) Biochem. Biophy. Res. Com. 
220:294-299; Ryan era/. (1996) J. Virol. 70:1542-1553; Weitzman et al. 
(1 996) J. Virol. 70:2440-2448; Walker et al. (1 997) J. Virol. 77:2722- 
2730; Walker et al. (1997) J. Virol. 77:6996-7004; Davis et al. (1999) J. 
10 Viroi. 73:2084-2093; Urabe ef al. (1999) J. Wro/. 73:2682-2693; Gavin 
etal. (1999) J. VTro/. 73:9433-9445; Davis et al. (2000) J. Virol. 
74:2936-2942; Pei Wu era/. (2000) J. Virol. 74:8635-8647; Alessandro 
Marcello etal. (2000) J. Wro/. 74:9090-9098). AAV are members of the 
family Parvoviridae and are assigned to the genus Dependovirus. 
15 Members of this genus are small, non-enveloped, icosahedral with linear 
and single-stranded DNA genomes, and have been isolated from many 
species ranging from insects to humans. 

AAV can either remain latent after integration into host chromatin 
or replicate following infection. Without co-infection, AAV can enter host 
20 cells and preferentially integrate at a specific site on the q arm of 
chromosome 19 in the human genome. 

The AAV genome contains 4975 nucleotides and the coding 
sequence is flanked by two inverted terminal repeats (ITRs) on either side 
that are the only sequences in cis required for viral assembly and 
25 replication. The ITRs contain palindromic sequences, which form a -hairpin 
secondary structure, containing the viral origins of replication. The ITRs 
are organized in three segments: the Rep binding site (RBS), the terminal 
resolution site (TRS), and a spacer region separating the RBS from 
the TRS. 
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Regulation of AAV genes. is complex and involves positive and 
negative regulation of viral transcription. For example, the regulatory 
proteins Rep 78 and Rep 68 interact with viral promoters to establish a 
feedback loop (Beaton eta/. (1989) J. Virol 53:4450-4454; Hermonat 
5 (1994) Cancer Lett 57:129-136). Expression from the p5 and p19 

promoters is negatively regulated in trans by these proteins. Rep 78 and 
68, which are required for this regulation, have bind to inverted terminal 
repeats (ITRs; Ashktorab eta/. (1989) J. Virol. 63:3034-3039) in a site- 
and strand-specific manner, in vivo and in vitro. This binding to ITRs 
10 induces a cleavage at the TRS and permits the replication of the hairpin 
structure, thus, illustrating the Rep helicase and endonuclease activities 
dm etal. (1990) Cell 67:447-457; and Walker et al. (1997) J. Virol. 
77:6996-7004), and the role of these non-structural proteins in the initial 
steps of DNA replication (Hermonat etal. (1984) J. Virol. 52:329-339). 
15 Rep 52 and 40, the two minor forms of the Rep proteins, do not bind to 
ITRs and are dispensable for viral DNA replication and site-specific 
integration (Im etal. (1992) J. Virol. 66:1 1 19-1 12834; Ni etal. (1994) J. 
Virol. 63:1128-1 138. 

The genome (see, FIG. 1) is organized into two open reading 
20 frames (ORFs, designated left and right) that encode structural capsid 
proteins (Cap) and non-structural proteins (Rep). There are three 
promoters: p5 (from nucleotides 255 to 261: TATTTAA), p19 (from 
nucleotide 843 to 849: TATTTAA) and p40 (from nucleotides 1822 to 
1827: ATATAA). The right-side ORF (see FIG. 1) encodes three capsid 
25 structural proteins (Vp 1-3). These three proteins, which are encoded by 
overlapping DNA, result from differential splicing and the use of an 
unusual initiator codon (Cassinoti etal. (1988) Virology 767:176-184). 
Expression of the capsid genes is regulated by the p40 promoter. Capsid 
proteins VP1, VP2 and VP3 initiate from the p40 promoter. VP1 uses an 
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alternate splice acceptor at nucleotide 2201; whereas VP2 and VP3 are 
derived from the same transcription unit, but VP2 use an ACG triplet as 
an initiation codon upstream from the start of VP3. On the left side of 
the genome, two promoters p5 and p19 direct expression of four 
5 regulatory proteins. The left flanking sequence also uses a differential 
splicing mechanism (Mendelson eta/. (1986) J. Virol 50:823-832) to 
encode the Rep proteins, designated Rep 78, 68, 52 and 40 on the basis 
molecular weight. Rep 78 and 68 are translated from a transcript 
produced from the p5 promoter and are produced from the unspliced and 
10 spliced form, respectively, of the transcript. Rep 52 and 40 are the 
translation products of unspliced and spliced transcripts from the p19 
promoter. 

AAV and rAAV have many applications, including use as a gene 
transfer vector, for introducing heterologous nucleic acid into cells and for 

15 genetic therapy. Advances in the production of high-titer rAAV stocks to 
the transition to human clinical trials have been made, but improvement of 
rAAV production will be complemented with special attention to clinical 
applications of rAAV vectors as a successful gene therapy approach. 
Productivity of rAAV (i.e. the amount of vector particles that can be 

20 obtained per unitary manufacturing operation) is one of the rate limiting 
steps in the further development of rAAV as gene therapy vector. 
Methods for high throughput production and screening of rAAV have 
been developed (see, e.g., Drittanti eta/. (2000) Gene Therapy 7:924- 
929). Briefly, as with the other steps in methods provided herein, the 

25 plasmid preparation, transfection, virus productivity and titer and 
biological activity assessment are intended to be performed in an 
automatable high throughput format, such as in a 96 well or loci formats 
(or other number of wells or multiples of 96, such as 384, 1 536 . . . 
9600, 9984 . . well or loci formats). 
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SUMMARY 

Mutant AAV Rep proteins, nucleic acid molecules encoding such 
proteins, and rAAV that encode the proteins are provided. Among the 

* 

rep proteins are those that result in increased rAAV production in rAAV 
5 that encode such mutants, thereby, among a variety of advantages, 
offering a solution to the need in the gene therapy industry to increase 
the production of therapeutic vectors without up-scaling manufacturing. 
Methods of gene therapy using the rAAV are provided. 

Directed evolution methods provided in co-pending U.S. provisional 
10 application Serial No. 60/315,382, filed as U.S. application Serial No. 

10/022,249, and described herein have been used to identify amino acid 
"hit" positions in adeno-associated virus (AAV) rep proteins that are 
relevant for AAV or rAAV production. Those amino acid positions are 
selected such that a change in the amino acid leads to a change in protein 
15 activity either to lower activity or to higher activity compared to native- 
sequence Rep proteins. The hit positions were then used to generate 
further mutants designated "leads." Provided herein are the resulting 
mutant rep proteins that result in either higher or lower levels of AAV or 
rAAV virus compared to the wild-type (native) Rep protein(s). Nucleic 
20 acid molecules that encode the mutant Rep proteins are also provided. 

Also provided are rAAV that contain the nucleic acid molecules and 
methods that use the rAAV to produce the mutant Rep. Cell-free (in 
vitro) and intracellular methods are provided. Cells containing the rAAV 
are also provided. 

25 Among the Rep mutants provided herein, in addition to Rep 

mutants that enhance AAV production, are those that inhibit 
papillomavirus (PV) and PV-associated diseases, including certain cancers 
and human immunodeficiency virus (HIV) and HIV-associated diseases. 
Methods of treating such diseases are provided. 
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DESCRIPTION OF THE FIGURES 

FIGURE 1 shows the genetic map of AAV, including the location of 
promoters, and transcripts; amino acid 1 of the Rep 78 gene is at 
nucleotide 321 in the AAV-2 genome. 
5 FIGURES 2A and 2B depict "HITS" and "LEADS" respectively for . 

identification of AAV rep mutants "evolved" for increased activity. 

FIGURES 3A and 3B show the alignment of amino acid sequences 
of Rep78 among AAV-1; AAV-6; AAV-3; AAV-3B; AAV-4; AAV-2; AAV- 
5 sequences, respectively; the hit positions with 100 percent homology 
10 among the serotypes are bolded italics, where the position is different 
(compared to AAV-2, no. 6 in the Figure) in a particular serotype, it is in 
bold; a sequence indicating relative conservation of sequences among 
the serotypes is labeled "C'\ 

Legend: 

15 1 is AAV-1; 2 is AAV-6, 3 is AAV-3, 4 is AAV-3B, 

5 is AAV-4, 6 is AAV-2, and 7 is AAV-5; 

V where the amino acid is present > 20%; 

":" where the amino acid is present > 40%; 

" + " where the amino acid is present > 60%; 
20 "*" where the amino acid is present > 80%; and 

where the amino acid is the same amongst all 

serotypes depicted it is represented by its single letter 

code. 

DETAILED DESCRIPTION 
25 A. Definitions 

Unless defined otherwise, all technical and scientific terms used 
herein have the same meaning as is commonly understood by one of skill 
in the art to which this invention belongs. All patents, patent 
applications, published applications and publications, Genbank sequences, 
30 websites and other published materials referred to throughout the entire 
disclosure herein are, unless noted otherwise, incorporated by reference 
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in their entirety. In the event that there are a plurality of definitions for 
terms herein, those in this section prevail. 

As used herein, directed evolution refers to methods that adapt 
natural proteins or protein domains to work in new chemical or biological 
5 environments and/or to elicit new functions. It is more a more broad- 
based technology than DNA shuffling. 

As used herein, high-throughput screening (HTS) refers to 
processes that test a large number of samples, such as samples of test 
proteins or cells containing nucleic acids encoding the proteins of interest 
10 to identify structures of interest or to identify test compounds that 
interact with the variant proteins or cells containing them. HTS 
operations are amenable to automation and are typically computerized to 
handle sample preparation, assay procedures and the subsequent 
processing of large volumes of data. 
15 As used herein, DNA shuffling is a PCR-based technology that 

produces random rearrangements between two or more sequence-related 
genes to generate related, although different, variants of given gene. 

As used herein, "hits" are mutant proteins that have an alteration in 
any attribute, chemical, physical or biological property in which such 
20 alteration is sought. In the methods herein, hits are generally generated 
by systematically replacing each amino acid in a protein or a domain 
thereof with a selected amino acid, typically Alanine, Glycine, Serine or 
any amino acid, as long as each residue is replaced with the same 
residue. Hits may be generated by other methods known to those of skill 
25 in the art tested by the high-throughput methods herein. For purposes 
herein a Hit typically has activity with respect to the function of interest 
that differs by at least 10%, 20%, 30% or more from the wild type or 
native protein. The desired alteration, which is generally a reduction in 
activity, will depend upon the function or property of interest. 
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As used herein, "leads" are "hits" whose activity has been 
optimized for the particular attribute, chemical, physical or biological 
property. In the methods herein, leads are generally produced by 
systematically replacing the hit loci with all remaining 1 8 amino acids, and 
5 identifying those among the resulting proteins that have a desired activity. 
The leads may be further optimized by replacement of a plurality of "hit" 
residues. Leads may be generated by other methods known to those of 
skill in the art and tested by the highthroughput methods herein. For 
purposes herein a lead typically has activity with respect to the function 

10 of interest that differs from the native activity, by a desired amount and is 
at by at least 10%, 20%, 30% or more from the wild type or native 
protein. Generally a Lead will have an activity that is 2 to 10 or more 
times the native protein for the activity of interest. As with hits, the 
change in the activity is dependent upon the activity that is "evolved." 

15 The desired alteration will depend upon the function or property of 
interest. 

As used herein, MOI is multiplicity of infection. 

As used herein, ip, with reference to a virus or recombinant vector, 
refers to a titer of infectious particles. 
20 As used herein, pp refers to the total number of vector (or virus) 

physical particles 

As used herein, biological and pharmacological activity includes any 
activity of a biological pharmaceutical agent and includes, but is not 
limited to, biological efficiency, transduction efficiency, gene/transgene 
25 expression, differential gene expression and induction activity, titer, 
progeny productivity, toxicity, citotoxicity, immunogenicity, cell 
proliferation and/or differentiation activity, anti-viral activity, 
morphogenetic activity, teratogenetic activity, pathogenetic activity, 
therapeutic activity, tumor supressor activity, ontogenetic activity, 
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oncogenetic activity, enzymatic activity, pharmacological activity, 
cell/tissue tropism and delivery. 

As used herein, "output signal" refers to parameters that can be 
followed over time and, if desired, quantified. For example, when a virus 
5 infects or is introduced into a cell, the cell containing the virus undergoes 
a number of changes. Any such change that can be monitored and used 
to assess infection, is an output signal, and the cell is referred to as a 
reporter cell; the encoding nucleic acid is referred to as a reporter gene, 
and the construct that includes the encoding nucleic acid is a reporter 

10 construct. Output signals include, but are not limited to, enzyme activity, 
fluorescence, luminescence, amount of product produced and other such 
signals. Output signals include expression of a viral gene or viral gene 
product, including heterologous genes (transgenes) inserted into the virus. 
Such expression is a function of time {"t") after infection, which in turn is 

15 related to the amount of virus used to infect the cell, and, hence, the 
concentration of virus ("s") in the infecting composition. For higher 
concentrations the output signal is higher. For any particular 
concentration, the output signal increases as a function of time until a 
plateau- is reached. Output signals may also measure the interaction 

20 between cells, expressing heterologous genes, and biological agents 

As used herein, adeno-associated virus (AAV) is a defective and 
non-pathogenic parvovirus that requires co-infection with either 
adenovirus or herpes virus for its growth and multiplication, able of 
providing helper functions. A variety of serotypes are known, and 

25 contemplated herein. Such serotypes include, but are not limited to: 

AAV-1 (Genbank accession no. NC002077; accession no. VR-645); AAV- 
2 (Genbank accession no. NC001401; accession no. VR-680); AAV-3 
(Genbank accession no. NC001729; accession no. VR-681); AAV-3b 
(Genbank accession no. NC001863); AAV-4 (Genbank accession no. 
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NC001829; ATCC accession no. VR-646 ); AAV-6 (Genbank accession 
no.NC001862); and avian associated adeno-virus (ATCC accession no. 
VR-1449). The preparation and use of AAVs as vectors for gene 
expression in vitro and for in vivo use for gene therapy are well known 
5 ( Se e, e .g. f U.S. Patent Nos. 4,797,368, 5,139,941, 5,798,390 and 
6,127,175; Tessier et al. (2001) J. Virol. 75:375-383; Salvetti et al. 
{1 998) Hum Gene Ther 20:695-706; Chadeuf et al. (2000) J Gene Med 
2:260-268). 

As used herein, the activity of a Rep protein or of a capsid protein 
10 refers to any biological activity that can be assessed. In particular, 

herein, the activity assessed for the rep proteins is the amount (i.e., titer) 
of AAV produced by a cell. 

As used herein, the Hill equation is a mathematical model that 
relates the concentration of a drug (i.e., test compound or substance) to 
15 the response being measured 

y = [D] n + [D so ] n 

20 

where y is the variable being measured, such as a response, signal, y max is 
the maximal response achievable, [D] is the molar concentration of a 
drug, [D 50 ] is the concentration that produces a 50% maximal response to 
the drug, n is the slope parameter, which is 1 if the drug binds to a single 

25 site and with no cooperativity between or among sites. A Hill plot is log 10 
of the ratio of ligand-occupied receptor to free receptor vs. log [D] (M). 
The slope is n, where a slope of greater than 1 indicates cooperativity 
among binding sites, and a slope of less than 1 can indicate heterogeneity 
of binding. This general equation has been employed for assessing 

30 interactions in complex biological systems (see, published International 
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PCT application No. WO 01/44809 based on PCT n° PCT/FR00/03503, 
see, also, EXAMPLES). 

As used herein, in the Hill-based analysis (published International 
PCT application No. WO 01/44809 based on PCT n° PCT/FR00/03503), 
5 the parameters, /7,/c,r,e,/7,0, are as follows: 

/7 potency of the biological agent acting on the assay (cell- 
based) system; 

k constant of resistance of the assay system to elicit a 
response to a biological agent; 
10 e is global efficiency of the process or reaction triggered by the 

biological agent on the assay system; 

t is the apparent titer of the biological agent; 

0 is the absolute titer of the biological agent; and 

/] is the heterogeneity of the biological process or reaction. 
15 In particular, as used herein, the parameters rr (potency) or k 

(constant of resistance) are used to respectively assess the potency of a 
test agent to produce a response in an assay system and the resistance 
of the assay system to respond to the agent. 

As used herein, ^(efficiency), is the slope at the inflection point of 
20 the Hill curve (or, in general, of any other sigmoidal or linear 

approximation), to assess the efficiency of the global reaction (the 
biological agent and the assay system taken together) to elicit the 
biological or pharmacological response. 

As used herein, r (apparent titer) is used to measure the limiting 
25 dilution or the apparent titer of the biological agent. 

As used herein, d (absolute titer), is used to measure the absolute 
limiting dilution or titer of the biological agent. 

As used herein, rj (heterogeneity) measures the existence of 
discontinuous phases along the global reaction, which is reflected by an 
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abrupt change in the value of the Hill coefficient or in the constant of 
resistance. 

As used herein, a library of mutants refers to a collection of 
plasmids or other vehicles that carry (encode) the gene variants, such that 
5 individual plasmids or other vehicles carry individual gene variants. 
When a library of proteins is contemplated, it will be so-stated. 

As used herein, a "reporter cell" is the cell that "reports", i.e., 
undergoes the change, in response to introduction of the nucleic acid 
infection and, therefore, it is named here a reporter cell. 
10 As used herein, "reporter" or "reporter moiety" refers to any moiety 

that allows for the detection of a molecule of interest, such as a protein 
expressed by a cell. Reporter moieties include, but are not limited to, for 
example, fluorescent proteins, such as red, blue and green fluorescent 
proteins; lacZ and other detectable proteins and gene products. For 
15 expression in cells, nucleic acid encoding the reporter moiety can be 
expressed as a fusion protein with a protein of interest or under the 
control of a promoter of interest. 

As used herein, a titering virus increases or decreases the output 
signal from a reporter virus, which is a virus that can be detected, such 
20 as by a detectable label or signal. 

As used herein, phenotype refers to the physical, physiological or 
other manifestation of a genotype (a sequence of a gene). In methods 
herein, phenotypes that result from alteration of a genotype are assessed. 
As used herein, activity refers to the function or property to be 
25 evolved. An active site refers to a site(s) responsible or that participates 
in conferring the activity or function. The activity or active site evolved 
(the function or property and the site conferring or participating in 
conferring the activity) may have nothing to do with natural activities of 
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a protein. For example, it could be an 'active site' for conferring 
immunogenicity (immunogenic sites or epitopes) on a protein. 

As used herein, the amino acids, which occur in the various amino 
acid sequences appearing herein, are identified according to their known, 
5 three-letter or one-letter abbreviations (see, Table 1). The nucleotides, 
which occur in the various nucleic acid fragments, are designated with 
the standard single-letter designations used routinely in the art. 

As used herein, amino acid residue refers to an amino acid formed 
. upon chemical digestion (hydrolysis) of a polypeptide at its peptide 
10 linkages. The amino acid residues described herein are presumed to be in 
the "L" isomeric form. Residues in the "D" isomeric form, which are so- 
designated, can be substituted for any L-amino acid residue, as long as 
the desired functional property is retained by the polypeptide. NH 2 refers 
to the free amino group present at the amino terminus of a polypeptide. 
15 COOH refers to the free carboxy group present at the carboxyl terminus 
of a polypeptide. In keeping with standard polypeptide nomenclature 
described in J. Biol. Chem., 243:3552-59 (1969) and adopted at 37 
C.F.R. § § 1.821 - 1.822, abbreviations for amino acid residues are 

shown-in the following Table: 
20 Table 1 



Table of Correspondence 



SYMBOL 




1 -Letter 


3-Letter 


AMINO ACID 


Y 


Tyr 


tyrosine 


G 


Gly 


glycine 


F 


Phe 


phenylalanine 


M 


Met 


methionine 


A 


Ala 


alanine 


S 


Ser 


serine 
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10 



15 



20 



25 



SYMBOL 




I 


lie 


isoieucine 


L 

VHP 


Leu 


leucine 


T 


Thr 


threonine 


V 


Val 


valine 


p 


Pro 


proline 


K 


Lys 


lysine 


H 


His 


histidine 


Q 


Gin 


glutamine 


E 


Glu 


glutamic acid 


Z 


Glx 


Glu and/or Gin 


W 


Trp 


tryptophan 


R 


Arg 


arginine 


D 


Asp 


aspartic acid 


N 


Asn 


asparagine 


B 


Asx 


Asn and/or Asp 


C 


Cys 


cysteine 


X 


Xaa 


Unknown or other 



It should be noted that all amino acid residue sequences 
represented herein by formulae have a left to right orientation in the 
conventional direction of amino-terminus to carboxyl-terminus. In 
addition, the phrase "amino acid residue" is broadly defined to include the 
amino acids listed in the Table of Correspondence and modified and 
unusual amino acids, such as those referred to in 37 C.F.R. § § 1.821- 
1.822, and incorporated herein by reference. Furthermore, it should be 
noted that a dash at the beginning or end of an amino acid residue 
sequence indicates a peptide bond to a further sequence of one or more 
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amino acid residues or to an amino-terminal group such as NH 2 or to a 
carboxyl-terminal group such as COOH. 

In a peptide or protein, suitable conservative substitutions of amino 
acids are known to those of skill in this art and may be made generally 
5 without altering the biological activity of the resulting molecule. Those of 
skill in this art recognize that, in general, single amino acid substitutions 
in non-essential regions of a polypeptide do not substantially alter 
biological activity (see, e.g., Watson et al. Molecular Biology of the Gene, 
4th Edition, 1987, The Benjamin/Cummings Pub. co., p. 224). 
10 Such substitutions are preferably made in accordance with those 

set forth in TABLE 2 as follows: 

TABLE 2 





Original residue 


Conservative substitution 




Ala (A) 


Gly; Ser 


15 


Arg <R) 


Lys 




Asn (N) 


Gin; His 




Cys (C) 


Ser 




Gin (Q) 


Asn 




Glu (E) 


Asp 


20 


Gly (G) 


Ala; Pro 




His (H) 


Asn; Gin 




He (I) 


Leu; Val 




Leu (L) 


lie; Val 




Lys (K) 


Arg; Gin; Glu 


25 


Met (M) 


Leu; Tyr; He 




Phe (F) 


Met; Leu; Tyr 




Ser (S) 


Thr 




Thr (T) 


Ser 




Trp (W) 


Tyr 


30 


Tyr (Y) 


Trp; Phe 




Val (V) 


He; Leu 



Other substitutions are also permissible and may be determined 
empirically or in accord with known conservative substitutions. 

As used herein, nucleic acids include DNA, RNA and analogs 
35 thereof, including protein nucleic acids (PNA) and mixture thereof. 

Nucleic acids can be single or double stranded. When referring to probes 
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or primers, optionally labeled, with a detectable label, such as a 
fluorescent or radiolabel, single-stranded molecules are contemplated. 
Such molecules are typically of a length such that they are statistically 
unique of low copy number (typically less than 5, preferably less than 3) 
5 for probing or priming a library. Generally a probe or primer contains at 
least 14, 16 or 30 contiguous of sequence complementary to or identical 
to a gene of interest. Probes and primers can be 10, 14, 16, 20, 30, 50, 
100 or more nucleic acid bases long. 

As used herein, homologous means about greater than 25% nucleic 

10 acid sequence identity, preferably 25% 40%, 60%, 80%, 90% or 95%. 
The intended percentage will be specified. The terms "homology" and 
"identity" are often used interchangeably. In general, sequences are 
aligned so that the highest order match is obtained (see, e.g.: 
Computational Molecular Biology, Lesk, A.M., ed., Oxford University 

15 Press, New York, 1 988; Biocomputing: Informatics and Genome Projects, 
Smith, D.W., ed., Academic Press, New York, 1993; Computer Analysis 
of Sequence Data, Part I, Griffin, A.M., and Griffin, H.G., eds., Humana 
Press, New Jersey, 1 994; Sequence Analysis in Molecular Biology, von 
Heinje, G., Academic Press, 1987; and Sequence Analysis Primer, 

20 Gribskov, M. and Devereux, J., eds., M Stockton Press, New York, 1991; 
Carillo et al. (1988) SI AM J Applied Math 48: 1 073) . By sequence 
identity, the number of conserved amino acids are determined by standard 
alignment algorithms programs, and are used with default gap penalties 
established by each supplier. Substantially homologous nucleic acid 

25 molecules would hybridize typically at moderate stringency or at high 
stringency all along the length of the nucleic acid of interest. Also 
contemplated are nucleic acid molecules that contain degenerate codons 
in place of codons in the hybridizing nucleic acid molecule. 
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As used herein, a nucleic acid homolog refers to a nucleic acid that 
includes a preselected conserved nucleotide sequence, such as a 
sequence encoding a therapeutic polypeptide. By the term "substantially 
homologous" it is meant having at least 80%, preferably at least 90%, 
5 most preferably at least 95% homology therewith or a less percentage of 
homology or identity and conserved biological activity or function. 

The terms "homology" and "identity" are often used 
interchangeably. In this regard, percent homology or identity may be 
determined, for example, by comparing sequence information using a GAP 

10 computer program. The GAP program uses the alignment method of 

Needleman and Wunsch {J. Mol. Biol. 48:443 (1970), as revised by Smith 
and Waterman {Adv. Appl. Math. 2:482 (1981). Briefly, the GAP program 
defines similarity as the number of aligned symbols (i.e., nucleotides or 
amino acids) which are similar, divided by the total number of symbols in. 

15 the shorter of the two sequences. The preferred default parameters for 
the GAP program may include: (1) a unary comparison matrix (containing 
a value of 1 for identities and 0 for non-identities) and the weighted 
comparison matrix of Gribskov and Burgess, Nucl: Acids Res. 14:6745 
(1986), as described by Schwartz and Dayhoff, eds., ATLAS OF PROTEIN 

20 SEQUENCE AND STRUCTURE, National Biomedical Research Foundation, 
pp. 353-358 (1979); (2) a penalty of 3.0 for each gap and an additional 
0.10 penalty for each symbol in each gap; and (3) no penalty for 
end gaps. 

Whether any two nucleic acid molecules have nucleotide sequences 
25 that are, for example, at least 80%, 85%, 90%, 95%, 96%, 97%, 98% 
or 99% /identical" can be determined using known computer algorithms 
such as the "FAST A" program, using for example, the default parameters 
as in Pearson and Lipman, Proc. Natl. Acad. Sci. USA 55:2444.(1.988). 
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Altematively the BLAST function of the National Center for Biotechnology 
Information database may be used to determine identity 

In general, sequences are aligned so that the highest order match 
is obtained. "Identity" per se has an art-recognized meaning and can be 
5 calculated using published techniques. (See, e.g.: Computational 

Molecular Biology, Lesk, A.M., ed. r Oxford University Press, New York, 
1988; Biocomputing: Informatics and Genome Projects, Smith, D.W., ed., 
Academic Press, New York, 1993; Computer Analysis of Sequence Data, 
Part I, Griffin, A.M., and Griffin, H.G., eds., Humana Press, New Jersey, 

10 1994; Sequence Analysis in Molecular Biology, von Heinje, G., Academic 
Press, 1987; and Sequence Analysis Primer, Gribskov, M. and Devereux, 
J., eds., M Stockton Press, New York, 1991). While there exist a number 
of methods to measure identity between two polynucleotide or 
polypeptide sequences, the term "identity" is well known to skilled 

15 artisans (Carillo, H. & Lipton, D., SIAM J Applied Math 45:1073 (1988)). 
Methods commonly employed to determine identity or similarity between 
two sequences include, but are not limited to, those disclosed in Guide to 
Huge Computers, Martin J. Bishop, ed., Academic Press, San Diego, 
1994, and Carillo, H. & Lipton, D., SIAM J Applied Math 45:1073 

20 (1988). Methods to determine identity and similarity are codified in 

computer programs. Preferred computer program methods to determine 
identity and similarity between two sequences include, but are not limited 
to, GCG program package (Devereux, J., et aL, Nucleic Acids Research 
12(l):387 (1984)), BLASTP, BLASTN, FASTA (Atschul, S.F., et a/., J 

25 Molec Biol 2/5:403 (1990)), and CLUSTALW. For sequences displaying 
a relatively high degree of homology, alignment can be effected manually 
by simpling lining up the sequences by eye and matching the conserved 
portions. 
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Therefore, as used herein, the term "identity" represents a 
comparison between a test and a reference polypeptide or polynucleotide. 
For example, a test polypeptide may be defined as any polypeptide that 
is 90% or more identical to a reference polypeptide. 
5 For the alignments presented herein (see, Figures 3A and 3B) for 

the AAV serotype, the CLUSTALW program was employed with 
parameters set as follows: scoring matrix BLOSUM, gap open 10, gap 
extend 0.1, gap distance 40% and transitions/transversions 0.5; specific 
residue penalties for hydrophobic amino acids (DEGKNPQRS), distance 

10 between gaps for which the penalties are augmented was 8, and gaps of 
extemeties penalized less than internal gaps. 

As used herein, a "corresponding" position on a protein, such as 
the AAV rep protein, refers to an amino acid position based upon 
alignment to maximize sequence identity. For AAV Rep proteins an - 

15 alignment of the Rep 78 protein from AAV-2 and the corresponding 
protein from other AAV serotypes (AAV-1, AAV-6, AAV-3, AAV-3B, 
AAV-4, AAV-2 and AAV-5) is shown in Figures 3A and 3B. The "hit" 
positions are shown in italics. 

As used herein, the term at least "90% identical to" refers to 

20 percent identities from 90 to 100% relative to the reference polypeptides. 
Identity at a level of 90% or more is indicative of the fact that, assuming 
for exemplification purposes a test and reference polynucleotide length of 
100 amino acids are compared. No more than 10% (i.e., 10 out of 100) 
amino acids in the test polypeptide differs from that of the reference 

25 polypeptides. Similar comparisons may be made between a test and 

reference polynucleotides. Such differences may be represented as point 
mutations randomly distributed over the entire length of an amino acid 
sequence or they may be clustered in one or more locations of varying 
length up to the maximum allowable, e.g. 10/100 amino acid difference 
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(approximately 90% identity). Differences are defined as nucleic acid or 
amino acid substitutions, or deletions. 

As used herein, it is also understood that the terms substantially 
identical or similar varies with the context as understood by those skilled 
5 in the relevant art. 

As used herein, genetic therapy involves the transfer of 
heterologous nucleic acids to the certain cells, target cells, of a mammal, 
particularly a human, with a disorder or conditions for which such therapy 
is sought. The nucleic acid, such as DNA, is introduced into the selected 
10 target cells in a manner such that the heterologous nucleic acid, such as 
DNA, is expressed and a therapeutic product encoded thereby is 
produced. Alternatively, the heterologous nucleic acid, such as DNA, 
may in some manner mediate expression of DNA that encodes the 
therapeutic product, or it may encode a product, such as a peptide or 
15 RNA that in some manner mediates, directly or indirectly, expression of a 
therapeutic product. Genetic therapy may also be used to deliver nucleic 
acid encoding a gene product that replaces a defective gene or 
supplements a gene product produced by the mammal or the cell in which 
it is introduced. The introduced nucleic acid may encode a therapeutic 
20 compound, such as a growth factor or inhibitor thereof, or a tumor 

necrosis factor or inhibitor thereof, such as a receptor therefor, that is not 
normally produced in the mammalian host or that is not produced in 
therapeutically effective amounts or at a therapeutically useful time. The 
heterologous nucleic acid, such as DNA, encoding the therapeutic product 
25 may be modified prior to introduction into the cells of the afflicted host in 
order to enhance or otherwise alter the product or expression thereof. 
Genetic therapy may also involve delivery of an inhibitor or repressor or 
other modulator of gene expression. 
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As used herein, heterologous or foreign nucleic acid, such as DIMA 
and RNA, are used interchangeably and refer to DNA or RNA that does 
not occur naturally as part of the genome in which it is present or which 
is found in a location or locations in the genome that differ from that in 
5 which it occurs in nature. Heterologous nucleic acid is generally not 
endogenous to the cell into which it is introduced, but has been obtained 
from another cell or prepared synthetically. Generally, although not 
necessarily, such nucleic acid encodes RNA and proteins that are not 
normally produced by the ceil in which it is expressed. Any DNA or RNA 

10 that one of skill in the art would recognize or consider as heterologous or 
foreign to the cell in which it is expressed is herein encompassed by 
heterologous DNA. Heterologous DNA and RNA may also encode RNA or 
proteins that mediate or alter expression of endogenous DNA by affecting 
transcription, translation, or other regulatable biochemical processes. 

15 Examples of heterologous nucleic acid include, but are not limited to, 
nucleic acid that encodes traceable marker proteins, such as a protein 
that confers drug resistance, nucleic acid that encodes therapeutically 
effective substances, such as anti-cancer agents, enzymes and hormones, 
and DNA that encodes other types of proteins, such as antibodies. 

20 Hence, herein heterologous DNA or foreign DNA, includes a DNA 

molecule not present in the exact orientation and position as the 
counterpart DNA molecule found in the genome. It may also refer to a 
DNA molecule from another organism or species {i.e., exogenous). 

As used herein, a therapeutically effective product introduced by 

25 genetic therapy is a product that is encoded by heterologous nucleic acid, 
typically DNA, that, upon introduction of the nucleic acid into a host, a 
product is expressed that ameliorates or eliminates the symptoms, 
manifestations of an inherited or acquired disease or that cures the 
disease. 



WO 03/018820 



PCT/IB02/04087 



-22- 

As used herein, a therapeutically effective dose refers to that 
amount of the compound sufficient to result in amelioration of symptoms 
of disease. 

As used herein, isolated with reference to a nucleic acid molecule 
5 or polypeptide or other biomolecule means that the nucleic acid or 

polypeptide has separated from the genetic environment from which the 
polypeptide or nucleic acid were obtained. It may also mean altered from 
the natural state. For example, a polynucleotide or a polypeptide naturally 
present in a living animal is not "isolated," but the same polynucleotide or 

10 polypeptide separated from the coexisting materials of its natural state is 
"isolated", as the term is employed herein. Thus, a polypeptide or 
polynucleotide produced and/or contained within a recombinant host cell 
is considered isolated. Also intended as an "isolated polypeptide" or an 
"isolated polynucleotide" are polypeptides or polynucleotides that have 

15 been purified, partially or substantially, from a recombinant host cell or 
from a native source. For example, a recombinantly produced version of 
a compounds can be substantially purified by the one-step method 
described in Smith and Johnson, Gene 57:31-40 (1988). The terms 
isolated and purified are sometimes used interchangeably. 

20 Thus, by "isolated" it is meant that the nucleic is free of the coding 

■ 

sequences of those genes that, in the naturally-occurring genome of the 
organism (if any), immediately flank the gene encoding the nucleic acid of 
interest. Isolated DNA may be single-stranded or double-stranded, and 
may be genomic DNA, cDNA, recombinant hybrid DNA, or synthetic 
25 DNA. It may be identical to a native DNA sequence, or may differ from 
such sequence by the deletion, addition, or substitution of one or more 
nucleotides. 

Isolated or purified as it refers to preparations made from biological 
cells or hosts means any cell extract containing the indicated DNA or 
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protein including a crude extract of the DNA or protein of interest. For 
example, in the case of a protein, a purified preparation can be obtained 
following an individual technique or a series of preparative or biochemical 
techniques and the DNA or protein of interest can be present at various 
5 degrees of purity in these preparations. The procedures may include for 
example, but are not limited to, ammonium sulfate fractionation, gel 
filtration, ion exchange change chromatography, affinity chromatography, 
density gradient centrifugation and electrophoresis. 

A preparation of DNA or protein that is "substantially pure" or 
10 "isolated" should be understood to mean a preparation free from naturally 
occurring materials with which such DNA or protein is normally 
associated in nature. "Essentially pure" should be understood to mean a 
"highly" purified preparation that contains at least 95% of the DNA or 
protein of interest. 

15 A cell extract that contains the DNA or protein of interest should be 

understood to mean a homogenate preparation or cell-free preparation 
obtained from cells that express the protein or contain the DNA of 
interest. The term "cell extract" is intended to include culture media, 
especially spent culture media from which the cells have been removed. 

20 As used herein, receptor refers to a biologically active molecule 

that specifically binds to (or with) other molecules. The term "receptor 
protein" may be used to more specifically indicate the proteinaceous 
nature of a specific receptor. 

As used herein, recombinant refers to any progeny formed as the 

25 result of genetic engineering. 

As used herein, a promoter region refers to the portion of DNA of a 
gene that controls transcription of the DNA to which it is operatively 
linked. The promoter region includes specific sequences of DNA that are 
sufficient for RNA polymerase recognition, binding and transcription 
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initiation. This portion of the promoter region is referred to as the 
promoter. In addition, the promoter region includes sequences that 
modulate this recognition, binding and transcription initiation activity of 
the RNA polymerase. These sequences may be c/'s acting or may be 
5 responsive to trans acting factors. Promoters, depending upon the nature 
of the regulation, may be constitutive or regulated. 

As used herein, the phrase "operatively linked" generally means the 
sequences or segments have been covalently joined into one piece of 
DNA, whether in single or double stranded form, whereby control or 
10 regulatory sequences on one segment control or permit expression or 
replication or other such control of other segments. The two segments 
are not necessarily contiguous. For gene expression a DNA sequence and 
a regulatory sequence(s) are connected in such a way to control or permit 
gene expression when the appropriate molecules, e.g., transcriptional 
15 activator proteins, are bound to the regulatory sequence(s). 

As used herein, production by recombinant means by using 
recombinant DNA methods means the use of the well known methods of 
molecular biology for expressing proteins encoded by cloned DNA, 
including cloning expression of genes and methods, such as gene 
20 shuffling and phage display with screening for desired specificities. 

As used herein, a splice variant refers to a variant produced by 
differential processing of a primary transcript of genomic DNA that results 
in more than one type of mRNA. 

As used herein, a composition refers to any mixture of two or more 
25 products or compounds. It may be a solution, a suspension, liquid, 
powder, a paste, aqueous, non-aqueous or any combination thereof. 
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As used herein, a combination refers to any association between 
two or more items. 

As used herein, substantially identical to a product means 
sufficiently similar so that the property of interest is sufficiently 
5 unchanged so that the substantially identical product can be used in place 
of the product. 

As used herein, the term "vector" refers to a nucleic acid molecule 
capable of transporting another nucleic acid to which it has been linked. 
One type of preferred vector is an episome, i.e., a nucleic acid capable of 

10 extra-chromosomal replication. Preferred vectors are those capable of 
autonomous replication and/or expression of nucleic acids to which they 
are linked. Vectors capable of directing the expression of genes to which 
they are operatively linked are referred to herein as "expression vectors". 
In general, expression vectors of utility in recombinant DNA techniques 

15 are often in the form of "plasmids" which refer generally to circular 

double stranded DNA loops which, in their vector form, are not bound to 
the chromosome. "Plasmid" and "vector" are used interchangeably as the 
plasmid is the most commonly used form of vector. Other such other 
forms of expression vectors that serve equivalent functions and that 

20 become known in the art can be used subsequently hereto. 

As used herein, vector is also used interchangeable with "virus 
vector" or "viral vector". In this case, which will be clear from the 
context, the "vector" is not self-replicating. Viral vectors are engineered 
viruses that are operatively linked to exogenous genes to transfer (as 

25 vehicles or shuttles) the exogenous genes into cells. 

As used herein, transduction refers to the process of gene transfer 
and expression into mammalian and other cells mediated by viruses. 
Transfection refers to the process when mediated by plasmids. 
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As used herein, "polymorphism" refers to the coexistence of more 
than one form of a gene or portion thereof. A portion of a gene of which 
there are at least two different forms, i.e., two different nucleotide 
sequences, is referred to as a "polymorphic region of a gene". A 
5 polymorphic region can be a single nucleotide, referred to as a single 
nucleotide polymorphism (SNP), the identity of which differs in different 
alleles. A polymorphic region can also be several nucleotides in length. 

As used herein, "polymorphic gene" refers to a gene having at least 
one polymorphic region. 
10 As used herein, "allele", which is used interchangeably herein with 

"allelic variant" refers to alternative forms of a gene or portions thereof. 
Alleles occupy the same locus or position on homologous chromosomes. 
When a subject has two identical alleles of a gene, the subject is said to 
be homozygous for the gene or allele. When a subject has two different 
15 alleles of a gene, the subject is said to be heterozygous for the gene. 

Alleles of a specific gene can differ from each other in a single nucleotide, 
or several nucleotides, and can include substitutions, deletions, and 
insertions of nucleotides. An allele of a gene can also be a form of a gene 
containing a mutation. 
20 As used herein, the term "gene" or "recombinant gene" refers to a 

nucleic acid molecule comprising an open reading frame and including at 
least one exon and (optionally) an intron sequence. A gene can be either 
RNA or DNA. Genes may include regions preceding and following the 
coding region (leader and trailer). 
25 As used herein, "intron" refers to a DNA sequence present in a 

given gene which is spliced out during mRNA maturation. 

As used herein, "nucleotide sequence complementary to the 
nucleotide sequence set forth in SEQ ID NO: x" refers to the nucleotide 
sequence of the complementary strand of a nucleic acid strand having 
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SEQ ID NO: x. The term "complementary strand" is used herein 
interchangeably with the term "complement". The complement of a 
nucleic acid strand can be the complement of a coding strand or the 
complement of a non-coding strand. When referring to double stranded 
5 nucleic acids, the complement of a nucleic acid having SEQ ID NO: x 
refers to the complementary strand of the strand having SEQ ID NO: x or 
to any nucleic acid having the nucleotide sequence of the complementary 
strand of SEQ ID NO: x. When referring to a single stranded nucleic acid 
having the nucleotide sequence SEQ ID NO: x, the complement of this 
10 nucleic acid is a nucleic acid having a nucleotide sequence which is 
complementary to that of SEQ ID NO: x. 

As used herein, the term "coding sequence" refers to that portion 
of a gene that encodes an amino acid sequence of a protein. 

As used herein, the term "sense strand" refers to that strand of a 
15 double-stranded nucleic acid molecule that has the sequence of the 
mRNA that encodes the amino acid sequence encoded by the double- 
stranded nucleic acid molecule. 

As used herein, the term "antisense strand" refers to that strand of 
a double-stranded nucleic acid molecule that is the complement of the 
20 sequence of the mRNA that encodes the amino acid sequence encoded 
by the double-stranded nucleic acid molecule. 

As used herein, an array refers to a collection of elements, such as 
nucleic acid molecules, containing three or more members. An 
addressable array is one in which the members of the array are 
25 identifiable, typically by position on a solid phase support or by virtue of 
an identifiable or detectable label, such as by color, fluorescence, 
electronic signal (i.e. RF, microwave or other frequency that does not 
substantially alter the interaction of the molecules of interest), bar code or 
other symbology, chemical or other such label. Hence, in general the 
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members of the array are immobilized to discrete identifiable loci on the 
surface of a solid phase or directly or indirectly linked to or otherwise 
associated with the identifiable label, such as affixed to a microsphere or 
other particulate support (herein referred to as beads) and suspended in 
5 solution or spread out on a surface. 

As used herein, a support (also referred to as a matrix support, a 
matrix, an insoluble support or solid support) refers to any solid or 
semisolid or insoluble support to which a molecule of interest, typically a 
biological molecule, organic molecule or biospecific ligand is linked or 

10 contacted. Such materials include any materials that are used as affinity 
matrices or supports for chemical and biological molecule syntheses and 
analyses, such as, but are not limited to: polystyrene, polycarbonate, 
polypropylene, nylon, glass, dextran, chitin, sand, pumice, agarose, 
polysaccharides, dendrimers, buckyballs, polyacrylamide, silicon, rubber, 

15 and other materials used as supports for solid phase syntheses, affinity 
separations and purifications, hybridization reactions, immunoassays and 
other such applications. The matrix herein can be particulate or can be 
in the form of a continuous surface, such as a microtiter dish or well, a 
glass slide, a silicon chip, a nitrocellulose sheet, nylon mesh, or other 

20 such materials. When particulate, typically the particles have at least one 
dimension in the 5-10 mm range or smaller. Such particles, referred 
collectively herein as "beads", are often, but not necessarily, spherical. 
Such reference, however, does not constrain the geometry of the matrix, 
which may be any shape, including random shapes, needles, fibers, and 

25 elongated. Roughly spherical "beads", particularly microspheres that can 
be used in the liquid phase, are also contemplated. The "beads" may 
include additional components, such as magnetic or paramagnetic 
particles (see, e.g.,, Dyna beads (Dynal, Oslo, Norway)) for separation 
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using magnets, as long as the additional components do not interfere with 
the methods and analyses herein. 

As used herein, matrix or support particles refers to matrix 
materials that are in the form of discrete particles. The particles have any 
5 shape and dimensions, but typically have at least one dimension that is 
100 mm or less, 50 mm or less, 10 mm or less, 1 mm or less, 100/yrn or 
less, 50 fjm or less and typically have a size that is 100 mm 3 or less, 50 
mm 3 or less, 10 mm 3 or less, and 1 mm 3 or less, 100 //m 3 or less and may 
be order of cubic microns. Such particles are collectively called "beads." 

10 As used herein, the abbreviations for any protective groups, amino 

acids and other compounds, are, unless indicated otherwise, in accord 
with their common usage, recognized abbreviations, or the IUPAC-IUB 
Commission on Biochemical Nomenclature (see, (1972) Biochem. 
7 7:942-944). 

15 B. DIRECTED EVOLUTION OF A VIRAL GENE 

Recombinant viruses have been developed for use as gene therapy 
vectors. Gene therapy applications are hampered by the need for 
development of vectors with traits optimized for this application. The 
high throughput methods provided herein are ideally suited for 

20 development of such vectors. In addition to use for development of 
recombinant viral vectors for gene therapy, these methods can also be 
used to study and modify the viral vector backbone architecture, trans- 
complementing helper functions, where appropriate, regulatable and 
tissue specific promoters and transgene and genomic sequence analyses. 

25 Recombinant AAV (rAAV) is a gene therapy vector that can serve these 
and other purposes. 

The rep protein is an adeno-associated virus protein involved in a 
number of biological processes necessary to AAV replication. The 
production of the rRep proteins enables viral DNA to replicate, 
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encapsulate and integrate (McCarty et al. (1992) J. Virol 56:4050-4057; 
Horer era/. (1995) J. Virol 63:5485-5496, Berns et al. (1996) Biology of 
Adeno-associated virus, in Adeno-associated virus (AAV) Vectors in Gene 
Therapy, K.I. Berns and C. Giraud, Springer (1996); and Chiorini et al. 
5 (1996) The Roles of AAV Rep Proteins in gene Expression and Targeted 
Integration, from Adeno-associated virus (AAV) Vectors in Gene Therapy, 
K.I. Berns and C. Giraud, Springer (1996)). A rep protein with improved 
activity could lead to increased amounts of virus progeny thus allowing 
higher productivity of rAAV vectors. 

10 Since the Rep protein is involved in replication it can serve as a 

target for increasing viral production. Since it has a variety of functions 
and its role in replication is complex, it has heretofore been difficult to 
identify mutations that result in increase viral production. The methods 
herein, which rely on in vivo screening methods, permit optimization of its 

15 activities as assessed by increases in viral production. Provided herein 
are Rep proteins and viruses and viral vectors containing the mutated Rep 
proteins that provide such increase. The amino acid positions on the rep 
proteins that are relevant for rep proteins activities in terms of AAV or 
rAAV virus production are provided. Those amino acid positions are such 

20 that a change in the amino acid leads to a change in protein activity either 
to lower activity or increase activity. As shown herein, the alanine or 
amino acid scan revealed the amino acid positions important for such 
activity (i.e. hits). Subsequent mutations produced by systematically 
replacing the amino acids at the hit positions with the remaining 18 amino 

25 acids produced so-called "leads" that have amino acid changes and result 
in higher virus production. In this particular example, the method used 
included the following specific steps. 
Amino acid scan 
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In order to first identify those amino acid (aa) positions on the rep 
protein that are involved in rep protein activity, an Ala-scan was 
performed on the rep sequence. For this, each aa in the rep protein 
sequence was individually changed to Alanine. Any other amino acid, 
5 particularly another amino acid such as Gly or Ser that has a neutral 
effect on structure, could have been used. Each resulting mutant rep 
protein was then expressed and the amount of virus it produced was 
measured. The relative activity of each individual mutant compared to 
the native protein is indicated in FIG 2A. HITS are those mutants that 
10 produce a decrease in the activity of the protein (in the example: all the 
mutants with activities below about 20 % of the native activity). 

In a second experimental round, which included a new set of 
mutations and phenotypic analysis, each amino acid position hit by the 
Ala-scan step, was mutated by amino acid replacement of the native 
15 amino acid by the remaining 18 amino acids, using site-directed 
mutagenesis. 

In both rounds, each mutant was individually designed, generated 
and processed separately, and optionally in parallel with the other 
mutants. Neither combinatorial generation of mutants nor mixtures 

20 thereof were used in any step of the method. 

A plasmid library was thus generated in which each plasmid contained 
a different mutant bearing a different amino acid at a different hit 
position. Again, each resulting mutant rep protein was then expressed 
and the amount of virus it could produce measured as indicated below. 

25 The relative activity of each individual mutant compared to the native 

protein is indicated in FIGURE 2B. LEADS are those mutants that lead to 
an increase in the activity of the protein (in the example: the ten mutants 
with activities higher, typically between 2 to 10 times or more, generally 
6-10 time, than the native activity). 
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Expression of the genetic variants and phenotypic characterization. 

The rep protein acts as an intracellular protein through complex 
interaction with a molecular network composed by cellular proteins, DNA, 
AAV proteins and adenoviral proteins (note: some adenovirus proteins 
5 have to be present for the rep protein to work). The final outcome of the 
rep protein activity is the virus offspring composed by infectious rAAV 
particles. It can be expected that the activity of rep mutants would affect 
the titer of the rAAV virus coming out of the cells. 

As the phenotypic characterization of the rep variants can only be 
10 accomplished by assaying its activity from inside mammalian cells, a 
mammalian cell-based expression system as well as a mammalian cell- 
based assay was used. The individual rep protein variants were expressed 
in human 293 HEK cells, by transfection of the individual plasmids 
constituting the diverse piasmid library. All necessary functions were 
15 provided as follows: 

(a) the cellular proteins present in the permissive specific 293 HEK 

cells; 

(b) the AAV necessary proteins and DNA were provided by co- 
transfection of the AAV cap gene as well as a rAAV piasmid vector 

20 providing the necessary signaling and substrate ITRs sequences; 

(c) the adenovirus (AV) proteins were provided by co-transfection 
with a piasmid expressing all the AV helper functions. 

A library of recombinant viruses with mutant rep encoding genes 
was generated. Each recombinant, upon introduction into a mammalian 
25 cell and expression resulted in production of rAAV infectious particles. 
The number of infectious particles produced by each recombinant was 
determined in order to assess the activity of the rep variant that had 
generated that amount of infectious particles. 
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The number of infectious particles produced was determined in a 
cell-based assay in which the activity of a reporter gene, in the 
exemplified embodiment, the bacterial lacZ gene, or virus replication (Real 
time PCR) was performed to quantitatively assess the number of viruses. 
5 The limiting dilution (titer) for each virus preparation (each coming from a 
different rep variant) was determined by serial dilution of the viruses 
produced, followed by infection of appropriate cells (293 HEK or HeLa 
rep/cap 32 cells) with each dilution for each virus and then by 
measurement of the activity of the reporter gene for each dilution of each 

10 virus. Hill plots (NAUTSCAIVf ) (published as International PCT application 
No. WO 01/44809 based on PCT n° PCT/FROO/03503, Dec, 2000; see 
EXAMPLES) or a second order polynomial function (Drittanti et al. (2000) 
Gene Then 7: 924-929; see co-pending U.S. provisional application Serial 
60/315,382) was used to analyze the readout data and to calculate the 

15 virus titers. Briefly, the titer was calculated from the second order 

polynomial function by non-linear regression fitting of the experimental 

data. The point where the polynomial curve reaches its minimum is 

considered to be the titer of the rAAV preparation. Results are shown in 

the EXAMPLE below. 

20 Comparison between results of full-length Hit position analysis 

reporter here and the literature 

The experiments identified a number of heretofore unknown 
mutation loci, which include the hits at positions: 4, 20, 22, 28, 32, 38, 
39, 54, 59, 124, 125, 127, 132, 140, 161, 163, 193, 196, 197, 221, 
25 228, 231, 234, 258, 260, 263, 264, 334, 335, 341, 342, 347, 350, 
354, 363, 364, 367, 370, 376, 381, 389, 407, 411, 414, 420, 421, 
422, 428, 429, 438, 440, 451, 460, 462, 484, . 488, 495, 497, 498, 
499, 503, 511, 512, 516, 517 and 518 with reference to the amino 
acids in Rep78 and Rep 68. Rep 78 is encoded by nucleotides 321- 
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2, 186; Rep 68 is encoded by nucleotides 321-1906 and 2228-2252; Rep 
52 is encoded by nucleotides 993-2186, and Rep 40 is encoded by amino 
acids 993-1906 and 2228-2252 of wildtype AAV. 

Also among these are mutations that may have multiple effects. 
5 Since the Rep coding region is quite complex, some of the mutations 
have several effects. Amino acids 542, 598, 600 and 601, which are in 
the to the Rep 68 and 40 intron region, are also in the coding region of 
Rep 78 and 52. Codon 630 is in the coding region of Rep 68 and 40 and 
non coding region of Rep 78 and 52. 

10 Mutations at 10, 86, 101, 334 and 519 have been previously 

identified, and mutations, at loci 64, 74, 88, 1 75, 237, 250 and 429, but 
with different amino acid substitutions, have been previously reported. In 
all instances, however, the known mutations reportedly decrease the 
activity of Rep proteins. Among mutations described herein, are 

15 mutations that result in increases in the activity the Rep function as 
assessed by detecting increased AAV production. 

In particular, as described in the Example, mutations in the Rep- 
encoding region of AAV, including serotypes AAV-1, AAV-2, AAV-3, 
AAV-3B, AAV-4, AAV-5 and AAV-6 are provided (see Example below). 

20 The mutant proteins and mutant adeno-associate virus (AAV) Rep 

proteins are provided. Exemplary proteins with mutations at one or more 
of residues 4, 20, 22, 29, 32, 38, 39, 54, 59, 124, 125, 127, 132, 140, 
161, 163, 193, 196, 197, 221, 228, 231, 234, 258, 260, 263, 264, 
334, 335, 337, 342, 347, 350, 354, 363, 364, 367, 370, 376, 381, 

25 389, 407, 41 1, 414, 420, 421, 422, 424, 428, 438, 440, 451, 460, 
462, 484, 488, 495, 497, 498, 499, 503, 511, 512, 516, 517, 518, 
542, 548, 598, 600 and 601 of AAV-2 or the corresponding residues in 
other serotypes are provided. Residue 1 corresponds to residue 1 of the 
Rep78 protein encoded by nucleotides 321-323 of the AAV-2 genome 
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(see Figure 3 and the Table below for an alignment of the mutations from 
various serotypes). 

Of particular interest are mutations that increase activity of the Rep 
proteins compared to wildtype. Such mutations include one or more of 
5 residues 350, 462, 497, 517, 542, 548, 598, 600 and 630 of AAV-2 
and the corresponding residues in other serotypes. Also provided are 
mutations at or near those residues, such as within about 1 to about 10 
residues of these residues such that the resulting protein has increased 
activity. Mutations include insertions, deletions and replacements. 

10 Lead identification. 

Based on the results obtained from the assays described herein {i.e. 
titer of virus produced by each rep variant), each individual rep variant 
was assigned a specific activity. Those variant proteins displaying the 
highest titers were selected as leads and are used to produce rAAV. 

15 In further steps, rAAV and Rep proteins that contain a plurality of 

mutations based on the hits (see Table in the EXAMPLE, listing the hits 
and lead sites), are produced to produce rAAV and Rep proteins that have 
activity that is further optimized. Examples of such proteins and AAV 
containing such proteins are described in the EXAMPLE. Other 

20 combinations of mutations can be prepared and tested as described herein 
to identify other leads of interest, particularly those that have increased 
Rep protein activity or that result in higher viral titers in cells containing 
such viruses that include appropriate cis acting elements for viral 
production. 

25 The rAAV rep mutants are used as expression vectors, which, for 

example, can be used transiently for the production of recombinant AAV 
stocks. Alternatively, the recombinant plasmids may be used to generate 
stable packaging cell lines. 
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Also among the uses of rAAV, particularly the high titer stocks 
produced herein, is gene therapy for the purpose of transferring genetic 
information into appropriate host cells for the management and correction 
of human diseases including inherited and acquired disorders such as 
5 cancer and AIDS. The rAAV can be administered to a patient at 
therapeutically effective doses. 
C. Uses of the mutant Rep genes and the rAAV 

Gene therapy 

The rAAV provided herein are intended for use as vectors for gene 

10 therapy. The rAAV provided herein are intended for use in any gene 

» 

therapy protocol the uses AAV as a vector. The mutant Rep proteins and 
nucleic acid molecules can be used to replace the corresponding gene in 
other AAV vectors. Of interest are the mutations provided herein that 
increase rAAV production. In particular, the mutant Rep proteins are used 
15 to increase production of rAAV derived from any of the AAV serotypes, 
including AAV-1, AAV-2, AAV-3, AAV-3B, AAV-4, AAV-5 and AAV-6 
serotypes. 

Toxicity and therapeutic efficacy of the rAAV can be determined by 
standard pharmaceutical procedures in cell cultures or experimental 

20 animals, e.g., for determining the LDS 50 (the dose lethal to 50% of the 
population) and the ED50 (the dose therapeutically effective in 50% of 
the population). The dose ratio between toxic and therapeutic effects is 
the therapeutic index and it can be expressed as the ratio LD 50 /ED 50 . 
Doses that exhibit large therapeutic indices are preferred. Doses that 

25 exhibit toxic side effects may be used; care should be taken to design a 
delivery system that targets rAAV to the site of treatment in order to 
minimize damage to untreated cells and reduce side effects. 

The data obtained from cell culture assays and animal studies can 
be used in formulating a range of dosage for use in humans. The dosage 
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of such rAAV lies preferably within a range of circulating concentrations 

that include the ED 50 with little or no toxicity. The dosage may vary 

within this range depending upon the dosage form employed and the 

route of administration utilized. A therapeutically effective dose can be 

5 estimated initially from cell culture assays. A dose may be formulated in 

animal models to achieve a circulating plasma concentration range that 

includes the IC 50 (ie., the concentration of the test compound which 

achieves a half-maximal infection or a half- maximal inhibition) as 

determined in cell culture. Such information can be used to more 

10 accurately determine useful doses in humans. Levels in plasma may be 

measured, for example, by high performance liquid chromatography. 

Treatment of Cancer, HIV, and papilloma and herpes virus 
infections and diseases mediated thereby 

AAV, which is a helper-dependent parvovirus requires co-infection 
15 with an adenovirus, herpes virus or papilloma virus (PV) for replication 
and particle formation. AAV inhibits PV-induced oncogenic 
tansformation, and this inhibition has been mapped to the Rep78 protein. 
The Rep78 protein inhibits expression of the PV promoter just upstream 
of the E6 gene (p89 of bovine PV-1 (BPV-1)) p97 of human PV-16 (HPV- 
20 16), and p 105 of human PV-1 8 (HPV-18)). DNA binding is required for 
this inhibition. Rep78 also binds to the TAR sequences (nt +23 to + 42) 
and to a region just upstream of the TATA box (nt. -54 to -34) in the HIV 
LTR region. AAV Rep78 also regulates a variety of other cancer 
associated genes, including, but are not limited to, C-H-ras (Khleif et al. 
25 (1991) Virology 757:738-741), c-/bs and c-m/c (Hermonat (1994) 
Cancer Lttrs 57:129-136). 

Infection by AAV is negatively associated with cervical cancer. 
Infection and DNA integration by certain PV types are central events in 
the etiology of cervical cancer (Durst et al. (1983) Proc. Natl. Acad. Sci. 
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U.S.A. 50:3812-3815; Cullen et al. (1991) J. Virol. 55:606-612). 
Roughly two thirds of cervical cancers contain the HPV-16 virus. AAV is 
also commonly found in the anogenital region (Han et al. (1996) Virus 
Genes 72:47-52. 

5 Contemplated herein are AAV rep mutants that bind with greater 

affinity than wild-type AAV Rep78 to nucleic acid from PV, AAV, 
oncogenes or HIV, particularly HIV-1, and particularly promoter and other 
transcriptional/translational regulatory sequences from these sources. 
The mutant Rep protein when administered to a subject can inhibit PV 

10 and PV-associated diseases, HIV and HIV-associated diseases. Hence 
methods for treatment of PV and HIV-mediated disorders by 
administration of rAAV encoding mutant the Rep78 genes are provided. 
The particular mutants for use in these methods can be identified by 
testing each mutant for inhibitory activity, for example, in cell-based 

15 assays. For example, the Rep mutant protein can be tested by contacting 
it with nucleic acid from a PV, AAV or HIV or oncogene for a time 
sufficient to permit binding thereto, and comparing such binding to the 
binding of a wild-type Rep protein under the same conditions. 
Alternatively competitive binding assays may be performed. Mutant 

20 proteins having higher binding affinities are identified. 

Fusion proteins containing a tat protein of HIV or other targeting 
agent and mutant Rep protein are also provided. Pharmaceutical 
compositions containing such fusion proteins are provided. The fusion 
proteins can contain additional components, such as E. coli maltose 

25 binding protein (MBP) that aid in uptake of the protein by cells (see, 
International PCT application No. WO 01/3271 1). Nucleic acid 
molecules encoding the mutant Rep protein or fusion protein operably 

linked to a promoter, such as an inducible promoter for expression in 

t 

mammalian cells are also provided. Such promoters include, but are not 
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limited to, CMV and SV40 promoters; adenovirus promoters, such as the 
E2 gene promoter, which is responsive to the HPV E7 oncoprotein; a PV 
promoter, such as the PBV p89 promoter that is responsive to the PV E2 
protein; and other promoters that are activated by the HIV or PV or 
5 oncogenes. 

The mutant rep proteins are also delivered to the cells in rAAV or a 
portion thereof that can additionally encode therapeutic agents for 
treatment of the cancer or HIV infection or other disorders. 

Methods of inhibiting oncogenic transformation by bovine PV (BPV) 
10 and by human PV (HPV) are provided. 

Methods of inhibiting PV, PV-associated diseases, HIV and HIV- 
associated diseases are provided. These methods are practiced by 
administering the proteins, nucleic acids or rAAV or portions thereof to a 
subject, such as a mammal, including a human to thereby inhibit or 
15 modulate disease progression or oncogenic transformation. 

Other systems 

It has been shown that the Rep protein is involved in the regulation 
of gene expression, including viral replication as described above, cellular 
pathways and protein phosphorylation (see, e.g., Chiorini et al. (1998) 

20 Mot. Cell Bio!. 73:5921-5929). Hence the mutant Rep proteins provided 
herein can be used to block, stimulate, inhibit, regulate or otherwise 
modulate metabolic or cellular signaling pathways. Rep proteins provided 
herein can be used to block, stimulate, inhibit, regulate or otherwise 
modulate cyclic AMP response pathways, and also to regulate or 

25 modulate cellular promoters as a means of modulating gene expression. 
Methods using these proteins for such purposes are provided herein. 
Formulation of rAAV 

Pharmaceutical compositions containing the rAAV, fusion proteins 
or encoding nucleic acid molecules can be formulated in any conventional 
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manner by mixing a selected amount of rAAV with one or more 
physiologically acceptable carriers or excipients. For example, the rAAV 
may be suspended in a carrier such as PBS (phosphate buffered saline). 
The active compounds can be administered by any appropriate route, for 
5 example, orally, parenterally, intravenously, intradermally, 

subcutaneously, or topically, in liquid, semi-liquid or solid form and are 
formulated in a manner suitable for each route of administration. 
Preferred modes of administration include oral and parenteral modes of 
administration. 

10 The rAAV and physiologically acceptable salts and solvates may be 

formulated for administration by inhalation or insufflation (either through 
the mouth or the nose) or for oral, buccal, parenteral or rectal 
administration. For administration by inhalation, the rAAV can be 
delivered in the form of an aerosol spray presentation from pressurized 

15 packs or a nebulizer, with the use of a suitable propellant, e.g. 
dichlorodifluoromethane, trichlorofluoromethane, dichlorotetra- 
fluoroethane, carbon dioxide or other suitable gas. In the case of a 
pressurized aerosol the dosage unit may be determined by providing a 
valve to deliver a metered amount. Capsules and cartridges, e.g. of 

20 gelatin, for use in an inhaler or insufflator may be formulated containing a 
powder mix of a therapeutic compound and a suitable powder base such 
as lactose or starch. 

For oral administration, the pharmaceutical compositions may take 
the form of, for example, tablets or capsules prepared by conventional 

25 means with pharmaceutical^ acceptable excipients such as binding 
agents (e.g., pregelatinized maize starch, polyvinylpyrrolidone or 
hydroxypropyl methylcellulose); fillers (e.g., lactose, microcrystalline 
cellulose or calcium hydrogen phosphate); lubricants (e.g. magnesium 
stearate, talc or silica); disintegrants (e.g. potato starch or sodium starch 
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glycolate); or wetting agents (e.g. sodium lauryl sulphate). The tablets 
may be coated by methods well known in the art. Liquid preparations for 
oral administration may take the form of, for example, solutions, syrups 
or suspensions, or they may be presented as a dry product for 
5 constitution with water or other suitable vehicle before use. Such liquid 
preparations may be prepared by conventional means with 
pharmaceutical^ acceptable additives such as suspending agents (e.g. 
sorbitol syrup, cellulose derivatives or hydrogenated edible fats); 
emulsifying agents (e.g. lecithin or acacia); non-aqueous vehicles (e.g. 

10 almond oil, oily esters, ethyl alcohol or fractionated vegetable oils); and 
preservatives (e.g. methyl or propyl-p-hydroxybenzoates or sorbic acid). 
The preparations may also contain buffer salts, flavoring, coloring and 
sweetening agents as appropriate. 

Preparations for oral administration may be suitably formulated to 

15 give controlled release of the active compound. For buccal administration 
the compositions may take the form of tablets or lozenges formulated in 
conventional manner. 

The rAAV may be formulated for parenteral administration by 
injection e.g. by bolus injection or continuous infusion. Formulations for 

20 injection may be presented in unit dosage form e.g. in ampoules or in 

multi-dose containers, with an added preservative. The compositions may 
take such forms as suspensions, solutions or emulsions in oily or aqueous 
vehicles, and may contain formulatory agents such as suspending, 
stabilizing and/or dispersing agents. Alternatively, the active ingredient 

25 may be in powder lyophilized form for constitution with a suitable vehicle, 
e.g., sterile pyrogen-free water, before use. 

In addition to the formulations described previously, the rAAV may 
also be formulated as a depot preparation. Such long acting formulations 
may be administered by implantation (for example, subcutaneously or 
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intramuscularly) or by intramuscular injection. Thus, for example, the 
therapeutic compounds may be formulated with suitable polymeric or 
hydrophobic materials (for example as an emulsion in an acceptable oil) or 
ion exchange resins, or as sparingly soluble derivatives, for example, as a 
5 sparingly soluble salt. 

The active agents may be formulated for local or topical 
application, such as for topical application to the skin and mucous 
membranes, such as in the eye, in the form of gels, creams, and lotions 
and for application to the eye or for intracisternal or intraspinal 
10 application. Such solutions, particularly those intended for ophthalmic 
use, may be formulated as 0.01% - 10% isotonic solutions, pH about 5- 
7, with appropriate salts. The compounds may be formulated as 
aerosols for topical application, such as by inhalation {see, e.g., U.S. 
Patent Nos. 4,044,126, 4,414,209, and 4,364,923, which describe 
15 aerosols for delivery of a steroid useful for treatment inflammatory 
diseases, particularly asthma). 

The concentration of active compound in the drug composition will 
depend on absorption, inactivation and excretion rates of the active 
compound, the dosage schedule, and amount administered as well as 
20 other factors known to those of skill in the art. For example, the amount 
that is delivered is sufficient to treat the symptoms of hypertension. 

The compositions may, if desired, be presented in a pack or 
dispenser device which may contain one or more unit dosage forms 
containing the active ingredient. The pack may for example, comprise 
25 metal or plastic foil, such as a blister pack. The pack or dispenser device 
may be accompanied by instructions for administration. 

The active agents may be packaged as articles of manufacture 
containing packaging material, an agent provided herein, and a label that 
indicates the disorder for which the agent is provided. 



WO 03/018820 



PCT/TB02/04087 



-43- 

The following example is included for illustrative purposes only and 
is not intended to limit the scope of the invention. The specific methods 
exemplified can be practiced with other species. The examples are 
intended to exemplify generic processes. 
5 EXAMPLE 
Materials and Methods 

Cells: 

293 human embryo kidney (HEK) cells, obtained from ATCC, were 
cultured in Dulbecco's modified Eagle's medium containing 4.5 g/l 
10 glucose (DMEM; GIBGO-BRL) 10 % fetal bovine serum (FBS, Hyclone). 
Hela rep-cap 32 cells, described above, were obtained from Anna Salvetti 
(CHU, Nantes) and cultured in the medium described above. 

Plasmids: 

pNB-Adeno, which encodes the entire E2A and E4 regions and VA 
15 RNA I and II genes of Adenovirus type 5, was constructed by ligating into 
the polylinker of multiple cloning site of pBSII KS (4-/-) (Stratagene, San 
Diego, USA) the Sall-Hindlll fragment (9842-1 1555 nt) of Adenovirus 
type 5) and the BamHI-Clal fragment (21563- 35950) of pBR325. All 
fragments of adenovirus gene were obtained from the plasmid pBHG-10 
20 (Microbix, Ontario, Canada). pNB-AAV encodes the genes rep and cap of 
AAV-2 and was constructed by ligation of Xbal-Xbal PGR fragment 
containing the genome of AAV-2 from nucleotide 200 to 4480 into Xbal 
site of polylinker MCS of pBSIIKS( + /-). The PGR fragment was obtained 
from pAV1 (ATCC, USA). Plasmid pNB-AAV was derived from plasmid 
25 pVA1l, which contains the AAV genomic region, rep and cap. pNB-AAV 
does not contain the AAV ITR's present in pAVI . pAAV-CMV(nls)LacZ 
was provided by Dr Anna Salvetti (CHU, Nantes). 

Plasmid pCMV(nls)LacZ (rAAV vector plasmid) and pNB-Adeno 
were prepared in DH5a E.coli and purified by Nucleobond AX PC500 Kit 
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(Macherey-Nagel), according to standard procedures. Plasmid pAAV- 
CMV(nIs)LacZ is derived from plasmid psub201 by deleting the rep-cap 
region with SnaB I and replacing it with an expression cassette harboring 
the cytomegalovirus (CMV) immediate early promoter (407 bp), the 
5 nuclear localized jff-galactosidase gene and the bovine growth hormone 
polyA signal (324 bp) (see, Chadeuf et ai. (2000) J. Gene Med. 2:260- 
268. pAAV-CMV(nls)LacZ was provided by Dr Anna Salvetti. 
Virus: 

Wild type adenovirus (AV) type 5 stock, originally provided by Dr 
10 Philippe Moullier (CHU, Nantes), was produced accordingly to standard 
procedures. 

Construction of Rep mutant libraries 

25 pmol of each mutagenic primer was placed into a 96 PCR well 
plate. 15 //I of reaction mix (0.25 pmol of pNB-AAV), 25 pmol of the 

15 selection primer (changing one non-essential unique restriction site to a 
new restriction site), 2 //I of 10X mutagenesis buffer (100mM Tris-acetate 
pH7.5, 100 mM MgOAc and 500 mM KOAc pH7.5) was added into each 
well. The samples were incubated at 98°C for 5 minutes and then 
immediately incubated for 5 minutes on ice. Finally, the plate was placed 

20 at room temperature for 30 minutes. 

The primer extension and ligation reactions of the new strands 
were completed by adding to each sample: 7 //I of nucleotide mix (2.86 
mM each nucleotide and 1 .43 X mutagenesis buffer) and 3//I of a fresh 
1:10 enzyme dilution mix (0.025U///I of native T7 DNA polymerase and 

25 1U/A/I of T4 DNA ligase were diluted in 20mM Tris HCI pH7.5, 10 mM 
KCI, 10 mM 0- mercaptoethanol, 1 mM DTT, 0.1 mM EDTA and 50% 
glycerol). Samples were incubated at 37°C for 1 hour. The T4 DNA ligase 
was inactivated by incubating the reactions at 72°C for 15 minutes to 
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prevent re-ligation of the digested strands during the digestion of the 
parental plasmid (pNB-AAV). 

Each mutagenesis reaction was digested with restriction enzyme to 
eliminate parental plasmids: 30 //I solution containing 3//I of 10X enzyme 
5 digestion buffer and 10 units of restriction enzyme were added to each 
mutagenesis reaction and incubated at 37°C for at least 3 hours. 

90 jj\ of the E. coli XLmutS competent cells (Stratagene, San Diego 
CA; supplemented with 1.5 jj\ of jff-mercaptoethanol to a final 
concentration of 25 mM) were aliquoted into prechilled deep-well plates. 
10 The plates were incubated on ice for 10 minutes and swirling gently every 
2 minutes. 

A fraction of the reactions that had been digested with restriction 
enzyme (1/10 of the total volume) was added to the deep well plates. The 
plates were swirled gently prior to incubation on ice for 30 minutes. A 

15 heat pulse was performed in a 42°C water bath for 45 seconds, the 

transformation mixture was incubated on ice for 2 minutes and 0.45 ml of 
preheated SOC medium (2% (w/v) tryptone, 0.5% (w/v) yeast extract, 
8.5 mM NaCI, 2.5 mM KCI, 10 mM MgCI 2 and 20 mM glucose at pH 7) 
was added. The plates were incubated at 37 °C for 1 hour with shaking. 

20 To enrich for mutant plasmids, 1 ml of 2X YT broth medium (YT 

medium is 0.5% yeast extract, 0.5% NaCI, 0.8% bacto-tryptone), 
supplemented with 100//g/ml of ampicillin, was added to each 
transformation mixture and the cultures were grown overnight at 37 °C 
with shaking. Plasmid DNA isolation was performed from each mutant 

25 culture using standard procedure described in Nucleospin Multi-96 Plus 
Plasmid Kit (Macherey-Nagel). Five hundred jjq of the resulting isolated 
DNA was digested with 10 units of the selection restriction enzyme in a 
total volume of 30//I containing 3 //I of 10X enzyme digestion buffer for 
overnight at 37°C. 
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A fraction of the digested reactions (1/10 of the total volume) were 
transformed into 40 jjI of Epicurian coli XL1-Blue competent cells 
supplemented with 0.68 //I of /?-mercaptoethanol to a final concentration 
of 25 mM. After heat pulse, 0.45 ml of SOC was added and the 
5 transformation mixtures were incubated for 1 hour at 37 °C with shaking 
before to be plate on LB-ampicillin agar plates. The agar plates were 
incubated overnight at 37 °C and the colonies obtained were picked up 
and grown overnight at 37°C into deep-well plates. 

Four clones per reaction were screened for the presence of the 
10 mutation using restriction enzyme specific to the new restriction site 

introduced into the mutated plasmid with the selection primer. The cDNA 
from selected clones was also sequenced to confirm the presence of the 
expected mutation. 

Monitoring rAAV Production 
15 rAAV from each of the above wells, were produced by triple 

transfection on 293 HEK cells. 3 x 10 4 cells were seeded into each well 
of 96 micro-well plate and cultured for 24 hours before transfection. 
Transfection was made on cells at about 70% confluency. 25 kDa PEI 
(poly-ethylene-imine, Sigma-Aldrich) was used for the triple transfection 
20 step. Equimolar amounts of the three plasmids AV helper plasmid (pNB- 
Adeno), AAV helper plasmid (pNB-AAV or a mutant clone rep plasmid) 
and vector plasmid (pAAV-CMV(nls)LacZ) were mixed with 10 mM PEI by 
gently shaking. The mixture was the added to the medium culture on the 
cells. 60 hours after transfection, the culture medium was replaced with 
25 100 //I of lysis buffer (50mM Hepes, pH 7.4; 150 mM NaCI; ImM MgCI 2 ; 
1 mM CaCI 2 ; 0.01% CHAPS). After one cycle of freeze-thawing the 
cellular lysate was filtered through a millipore filter 96 well plate and 
stored at -80°C. 
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rAAV infection particles (ip) 

Titers of rAAV vector particles were determined on HeLa rep/cap 
32 cells using standard dRA (serial dilution replication assay) test. Cells 
were plated 24 hours before infection at a density of 1 x 10 4 cells in 96- 
5 well plates. Serial dilutions of the rAAV preparation were made between 1 
and 1 x 10 6 //l and used for co-infection of the HeLa rep/cap 32 cells 
together with wt-AV type 5 (MOI 25). 48 hours after infection the ip 
were measured by real time PCR or by the quantification of biological 
activity of the transgene. 

10 Real Time PCR 

Infected HeLa rep/cap 32 cells were lysed with 50 jj\ of solution 
(50 mM Hepes, pH 7.4; 150 mM NaCI). After one cycle of freeze-thawing 
50 jj\ of Proteinase K (10 mg/ml) and the lysate were incubated one hour 
at 55 °C. The enzyme was inactivated by incubation 10 min at 96°C. 

15 For real time PCR, 0.2 /j\ of lysate was taken. Final volume of the 

reaction was 10 jj\ in 384 well plate using an Applied Biosystem Prism 
7900. The primers and fluorescence probe set corresponding to the CMV 
promoter were as follows: CMV 1 primer 5'- 

TGCCAAGTACGCCCCCTAT-3' (SEQ ID No. 733) (0.2 jjM) and CMV 2 
20 primer 5'-AGGTCATGTACTGGGCATAATGC -3' (SEQ ID No. 734) (0.2 
jjM) ; probe VIC-Tamra 5'-TCAATGACGGTAAATGGCCCGCCT-3' (SEQ 
ID No. 735) (0.1 //M). dRA plots were obtained by plotting the DNA copy 
number (obtained by real time PCR) vs. the dilution of the rAAV 
preparation. 
25 /?-Galactosidase activity 

After 48 hours of infection, cells were treated with trypsin, and 
100jL/l of reaction solution (GalScreen Kit, Tropix) was added and 
incubated for one hour at 26 °C. Luminescence was measured in 
NorthStar (Tropix) HTS station. dRA plots were obtained plotting the 
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intensity of /?-Galatosidase activity vs. the dilution of the rAAV 
preparation. 

Mathematical Model for results analysis: 

Results were analyzed using the Hill equation-based analysis 
5 (designated NautScan™; see, Patent n° 9915884, 1999, France; 
published as International PCT application No. WO 01/44809 (PCT n° 
PCT/FR00/03503, Dec, 2000). Briefly, data were processed using a Hill 
equation-based model that allows extraction of key feature indicators of 
performance for each individual mutant. Mutants were ranked based on 
10 the values of their individual performance and those at the top of the 
ranking list were selected as Leads. 
Results 

Generation of diversity. 

To identify candidate amino acid (aa) positions on the rep protein 
15 involved in rep protein activity an Ala-scan was performed on the rep 
sequence. For this, each amino acid in the rep protein sequence was 
replaced with Alanine. To do this sets of rAAV that encode mutant rep 
proteins in which each differs from wild type by replacement of one 
amino acid with Ala, were generated. Each set of rAAV was individually 
20 introduced into cells in a well of a microtiter plate, under conditions for 
expression of the rep protein. The amount of virus that could be 
produced from each variant was measured as described below. Briefly, 
activity of Rep was assessed by determining the amount of AAV or rAAV 
produced using infection assays on HeLa Rep-cap 32 cells and by 
25 measurement of AAV DNA replication using Real Time PCR, or by 

assessing transgene (/?-galactosidase) expression. The relative activity of 
each individual mutant compared to the native protein was assessed and 
"hits" identified. Hit positions are the positions in the mutant proteins 
that resulted in an alteration (selected to be at least about 20%), in this 
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instance all resulted in a decrease, in the amount of virus produced 
compared to the activity of the native (wildtype) gene (see Fig. 2A). 

The hits were then used for identification of leads (see, Fig. 2B). 
Assays for Rep activity were performed as described for identification of 
the hit positions. Hit positions on Rep proteins and the effect of specific 
amino acids on the productivity of AAV-2 summarized in the following 
table: 



Hit position 


replacing amino acid (effect) 


4 (ttt) F 


(get) A (decrease) 




10 (aag) K 


(gcg) A (decrease) 




20 (ccc) P 


(gec) A (decrease) 




22 (att) I 


(get) A (decrease) 




28 (tgg) W 


(gcg) A (decrease) 




32 (gag) E 


(gcg) A (decrease) 




38 (ccg) P 


(gcg) A (decrease) 




39 (cca) P 


(gca) A (decrease) 




54 (ctg) L 


(get) A (decrease) 




59 (ctg) L 


(gcg) A (decrease) 




64 (ctg) L 


(gcg) A (decrease) 




74 (ccg) P 


(gcg) A (decrease) 




86 (gag) E 


(gcg) A (decrease) 




88 (tac) Y 


(gec) A (decease) 




101 (aaa) K 


(gca) A (decrease) 




1 24 (ate) I 


(gec) A (decrease) 




125 (gag) E 


(gcg) A (decrease) 




1 27 (act) T 


(get) A (decrease) 




1 32 (ttc) F 


(gee) A (decrease) 




140 (ggc) G 


(gec) A (decrease) 
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Hit position 


replacing amino acid (effect) 


161 (acc) T 


(acc) A (decrease) 




163 (cct) P 


(act) A (decrease) 




175 (tat) Y 


(act) A (decrease) 




1 93 (ctg) L 


local A (decrease) 
>y y *» yviwwiwciww/ 




196 (qtq) V 


(ncei) A (HprrPA^p) 

\ywy/ # \ (Uwul wGiww/ 




1 97 (tcq) S 

■ W 0 \ *w>j/ 


(acc) A (decrease) 

\ y w w / #» \Uwwlwwww/ 




221 (tea) S 


(ace) A (decrease) 




228 (gtc) V 


(nna) A (decrease) 
<y y ' •» \wwwi wuww/ 




231 (etc) L 


(nrr) A (Hpcrpasp*) 




234 (aaq) K 


(ncn) A (Hprrpa<ip) 




237 (acc) T 


/nrr) A /rlof^roACP) 
\yuu/ /-\ \UwwiwOow/ 




250 (tac) Y 


(nrr) A (Hpcrpasp) 

\ y w w / aa \ucLii cuoc/ 




258 (aac) N 


\y ww/ AA \UCUl CuDC/ 




260 (cqq) R 

ww \wv^v^/ • i 


/nrn) A Mpprp^Qp) 
\ y w y / ccJoc/ 




263 (ate) 1 


\y ww/ r\ \u wwi cdocj 




264 (aaa) K 


(oca) A (decrease) 
^y y ' • * \ w w wi w vj w w/ 




334 (qqq) G 


(gcg) A (decrease) 




335 (cct) V 


(get) A (decrease) 




337 (act) T 


(get) A (decrease) 




341 (acc) T 


(gee) A (decrease) 




342 (aac) N 


(gee) A (decrease) 




347 (ata) I 


(gca) A (decrease) 




350 (act) T 


(get) A (decrease 


(aat) N (increase) 


354 (tac) Y 


(gee) A (decrease) 




363 (aac) N 


(gee) A (decrease) 




364 (ttt) F 


(get) A (decrease) 
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Hit no^ition 


| replacing amino acid (effect) 


367 (aac) N 


1 (gcc; A (decrease) 




170 /ntrl V 


1 * 

J (gcc) A (decrease) 




Q7fi (ton) W 
o/u VLyy/ vv 


1 (gcg) A (decrease) 




OO 1 \ady / IX 


1 (gcg) A (decrease) 




/atnl M 
oo^i laiy/ ivt 


1 (gcg) A (decrease) 




QQQ /fori) ^ 


I] (gcg) A (decrease) 




407 /ton) Q 


1 (gcc) A (decrease) 




A1 1 fatal I 


1 (gca) A (decrease) 






| (get) A (decrease) 




AOD /tool Q 


I f » \ A / _l _ V 

| (get) A (decrease) 




1 \ctaCf IN 


1 (gcc) A (decrease) 




/aoo\ T 


(gcc) A (decrease) 




laigj ivi 


1 \ A / ■ 1 

(gcg) A (decrease) 




*f^o tatt) I i 


(get) A (decrease) 




H-zi7 \gacj u 


(gcc) A (decrease) 




Hoo (Cag) « 


(gcg) A (decrease) | 






(gcg) A (decrease) | 


> i 


451 (acc) T I 


(gcc) A (decrease) | 




460 (aag) K I 


(gcg) A (decrease) j 




462 (acc) T | 


(gcc) A (decrease) | 


(ata) 1 (increase) | 


484 (ttc) F I 


(gcc) A (decrease) | 




488 (aag) K I 


(gcg) A (decrease) | 




495 (ccc) P 


(gcc) A (decrease) | 




497 (ccc) P 


(gcc) A (decrease) | 


(cga) R (increase) | 


497 (ccc) P 


(gcc) A (decrease) | 


(etc) L (increase) j 


497 (ccc) P 


(gcc) A (decrease) | 


(tac) Y (increase) | 
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Hit position 


replacing amino acid (effect) 


498 (agt) S 


(get) A (decrease) 




499 (gac) D 


f ft A / 1 1 

(gee) A (decrease) 




503 (agt) S 


i \ A i t ft 

(gcg) A (decrease) 




511 (tea) S 


J \ A / 1 % 

(gca) A (decrease) 




512 (gtt) V 


(get) A (decrease) 




516 (teg) S 


(gcg) A (decrease) 




517 (acg) T 


(get) A (decrease) 


(aac) N (increase) 


518 (tea) S 


(gca) A (decrease) 




519 (gac) D 


(gcg) A (decrease) 




542 (ctg) L 


(gcg) A (decrease) 


(teg) S (increase) 


548 (aga) R 


(gca) A (decrease) 


(age) S (increase) 


598 (gga) G 


(gca) A (decrease) 


(age) S (increase) 


600 (gtg) V 


(gcg) A (decrease) 


(ccg) P (increase) 


601 (cca) P 


(gca) A (decrease) 




Hit position 
(within intron) 


replacing sequence (effect) 


630 (tgc) 

* 


gcg (decrease) 


cgc or tea or cct 
(increase) 



The hits in other AAV serotypes (see, also Figures 3A and 3B) are 
20 as follows: 



HIT POSITION 



AAV-2 


AAV-1 


AAV-3 


AAV-3 B 


AAV-4 


AAV-6 


AAV-5 


4 


4 


4 


4 


4 


4 


4 


10 


10 


10 


10 


10 


10 


10 


20 


20 


20 


20 


20 


20 


20 


22 


22 


22 


22 


22 


22 


22 


29 


29 


29 


29 


29 


29 


29 



WO 03/018820 



PCT/TB02/04087 



-53- 



HIT POSITION 



32 


32 


1 32 


32 


32 


j 32 


| 32 


38 


38 


1 38 


38 


38 


j 38 


| 38 


39 


39 


39 


39 


| 39 


| 39 


I 39 


54 


54 


1 54 


54 


j 54 


j 54 


| 54 


59 


59 


59 


59 


j 59 


| 59 


I 59 


64 


64 


1 64 


64 


j 64 


j 64 


64 


74 


74 


1 74 


74 


I 74 


74 




86 


86 


1 86 


86 


| 86 


86 


85 


88 


88 


1 88 


88 


I 88 


88 


87 


101 


101 


[ 101 


101 


| 101 


101 


100 

1 ■ \f \m* 


124 


124 


I 124 


124 


124 


124 

JJ ■ ^m» W 


123 


125 


125 


| 125 


125 


! 125 


125 

1 ■ mm *m* 


I 124 


127 


127 


I 127 


127 


127 


127 

* mm 9 


126 


132 


132 


132 

■ ^m* -^-^ 


132 

■ mm 


132 

f ■ W mm 


\ 132 

i w mm 


1 31 


140 


140 ; 


140 


140 


140 


I 140 




161 


161 


161 


161 


161 


161 


1 58 


163 


163 


163 


163 


1 63 


1 63 


1 60 


175 


175 | 


175 


175 | 


175 I 


175 j 


172 I 


193 


193 


193 


193 


193 


193 


190 I 


196 


196 1 


196 


196 j 


196 | 


196 I 


193 j 


197 


197 J 


197 


197 | 


197 I 


197 


194 


221 


221 I 


221 


221 I 


221 


221 


217 


228 


228 | 


228 


228 I 


228 j 


228 


224 J 


231 


231 I 


231 


231 j 


231 


231 J 


227 


234 


234 


234 


234 


234 | 


234 


230 I 


237 


237 [ 


237 


237 [ 


237 


237 


233 


250 


250 I 


250 


250 I 


250 I 


250 J 


246 I 


258 


258 I 


258 


258 j 


258 


258 


254 J 


260 


260 I 


260 


260 | 


260 j 


260 j 


256 j 
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HIT POSITION 



263 


263 


263 


263 


263 


263 


259 


264 


264 


264 


264 


264 


264 


260 


334 


334 


334 


334 


334 


334 


330 


335 


335 


335 


335 


335 


335 


331 


337 


337 


337 


337 


337 


337 


333 


341 


341 


341 


341 


341 


341 


337 


342 


342 


342 


342 


342 


342 


338 


347 


347 


347 


347 


347 


347 


342 


350 


350 


350 


350 


350 


350 


346 


354 


354 


354 


354 


354 


354 


350 


363 


363 


363 


363 


363 


363 


359 


364 


364 


364 


364 


364 


364 


360 


367 


367 


367 


367 


367 


367 


363 


370 


370 


370 


370 


370 


370 


366 


376 


376 


376 


376 


376 


376 


372 


381 


381 


381 


381 


381 


381 


377 


382 


382 


382 


382 


382 


382 


378 


389 


389 


389 


389 


389 


389 


385 


407 


407 


407 


407 


407 


407 


403 


411 


411 


411 


411 


411 


411 


407 


414 


414 


414 


414 


414 


414 


410 


420 


420 


420 


420 


420 


420 


416 


421 


421 


421 


421 


421 


421 


417 


422 


422 


422 


422 


422 


422 


418 


424 


424 


424 


424 


424 


424 


420 


428 


428 


428 


428 


428 


428 


424 


429 


429 


429 


429 


429 


429 


425 


438 


438 


438 


438 


438 


438 


434 


440 


440 


440 


440 


440 


440 


436 



10 



15 



20 
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HIT POSITION 




I 451 


451 


I 451 


*fO t 




yt R 1 
*fO 1 


44 / 




460 


460 


1 4fiO 




/LAO 


4oU 


>1 c c 

4bo 




469 
•tot 


469 


1 469 




4DZ 


/ICO 


>i Co 

458 




1 4R4 


484 


4R4 


AP/t 


i A QA 


a a a 

484 


A Oft 

480 


5 


1 4ftft 
I to o 


too 


1 /IRQ 




488 


488 


484 




4QR 




I f SO 


AQK. 


A Q C 

4y b 


495 


A t\t 

491 




4Q7 




1 AQ7 
*#-y / 


>1Q*7 

4-y / 


49/ 


vl ft ~7 

497 


493 




1 4Qft 


J.QP 


1 AQR 

1 **yo 


A QO 


498 


a no 

498 


494 




4QQ 




1 ACQ 

*f y y 


4yy 


A ft ft 

I 499 


499 


495 


10 


503 

^mr ^m* 


503 


503 


503 

www 




%JUO 






511 


511 


511 


511 


511 


511 


529 j 




512 


512 


512 


512 


512 


512 


530 j 




516 


516 j 


516 


516 


516 


516 


534 




517 


517 


517 


517 


517 


517 


535 


15 


518 


518 j 


518 


518 


518 


518 


536 I 




519 


519 J 


519 


519 


519 


519 


537 




542 


543 


542 


542 


542 


543 


561 J 




548 


549 j 


548 


548 


548 


549 


567 




598 


599 I 


600 


600 


599 


599 




20 


600 


602 j 


603 


603 


602 


602 


589 




601 


603 | 


604 


604 


603 


603 


590 j 



25 



Sets of nucleic acids encoding the rep protein were generated. The 
rep proteins encoded by these sets of nucleic acid molecules were those 
in which each amino acid position identified as a "hit" in the ala-scan 
step, were each sequentially replaced by all remaining 18 amino acids 
using site directed mutagenesis. Each mutant was designed, generated, 
processed and analyzed physically separated from the others in 
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addressable arrays. No mixtures, pools, nor combinatorial processing 
were used. 

As in the first round (alanine scan), a library of mutant rAAV was 
generated in which each individual mutant was independently and 
5 individually generated in a independent reaction and such that each 

mutant contains only a single amino acid change and this for each amino 
acid residue. Again, each resulting mutant rep protein was then 
expressed and the amount of virus produced in cells assessed and 
compared to the native protein. 

10 Lead identification 

Since rep proteins that result in increased virus production are of 
interest, those mutants that lead to an increase in the amount of virus 
produced (2 to 10 times the native activity), were selected as "leads." 
Ten such mutants were identified. 

15 Based on the results obtained from the assays described above (i.e. 

titer of virus produced by each rep variant), each individual rep variant 
was assigned a specific activity. Those variant proteins displaying the 
highest titers were selected as leads (see Table above). Leads include: 
amino acid replacement of T by N at Hit position 350; T by I at Hit 

20 position 462; P by R at Hit position 497; P by L at Hit position 497; P by 
Y at Hit position 497; T by N at Hit position 517; L by S at Hit position 
542; R by S at Hit positio 548, G by S at Hit position 598; G by D at Hit 
position 598; V by P at Hit position 600. 

Also provided are combinations of the above mutant Rep 78, 68, 

25 52. 40 proteins, nucleic acids encoding the proteins, and recombinant 
AAV (any serotype) containing the mutation at the indicated position or 
corresponding position for serotypes other than AAV-2, including any set 
forth in the following table and corresponding SEQ ID Nos. Each amino 
acid sequence is set forth in a separate sequence ID listing; for each 
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mutation or combination thereof there is a single SEQ ID setting forth the 
unspliced nucleic acid sequence for Rep78/68, which for all mutations 
from amino acid 228 on, includes the corresponding Rep 52 and Rep 40 
encoding sequence as well. 

* » 

5 Amino acid sequences of exemplary mutant Rep proteins 

Seq no. gene position(s) codon(s) 

seq.1 rep78 4 GCT 

seq. 2 rep68 4 GCT 

seq. 3 rep78 10 GCG 

10 seq.4 rep68 10 GCG 

seq. 5 rep78 20 GCC 

seq. 6 rep68 20 GCC 

seq. 7 rep78 22 GCT 

seq.8 rep68 22 GCT 

15 seq. 9 rep78 29 GCG 

seq. 10 rep68 29 GCG 

seq. 11 rep78 38 GCG 

seq.1 2 rep68 38 GCG 

seq. 13 rep78 39 GCA 

20 seq. 14 rep68 39 GCA 

seq.1 5 rep78 53 GCT 

seq.1 6 rep68 53 GCT 

seq. 17 rep78 59 GCG 

seq.1 8 rep68 59 GCG 

seq. 19 rep78 64 GCT 

seq. 20 rep68 64 GCT 

seq. 21 rep78 74 GCG 

seq. 22 * rep68 74 GCG 

seq. 23 rep78 86 GCG 

30 seq. 24 rep68 86 GCG 

seq. 25 rep78 88 GCC 

seq. 26 rep68 88 GCC 

seq. 27 rep78 101 GCA 

seq. 28 rep68 101 GCA 

35 seq.29 rep78 124 GCC 

seq. 30 rep68 124 GCC 

seq. 31 rep78 125 GCG 

seq. 32 rep68 125 GCG 

seq. 33 rep78 1 27 GCT 

40 seq. 34 rep68 1 27 GCT 

seq. 35 rep78 132 GCC 

seq. 36 rep68 132 GCC 

seq. 37 rep78 140 GCC 

seq. 38 rep68 140 GCC 

45 seq. 39 rep78 161 GCC 

seq.40 rep68 1 61 GCC 
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seq.41 rep78 163 GCT 

seq.42 rep68 163 GCT 

seq.43 rep78 175 GCT 

seq.44 rep68 175 GCT 

5 seq.45 rep78 1 93 GCG 

seq.46 rep68 193 GCG 

seq.47 rep78 196 GCC 

seq.48 rep68 196 GCC 

seq.49 rep78 197 GCC 

10 seq.50 rep68 197 GCC 

seq.51 rep78 221 GCA 

seq.52 rep68 221 GCA 

seq.53 rep78 228 GCG 

seq.54 rep52 228 GCG 

15 seq.55 rep68 228 GCG 

seq.56 rep40 228 GCG 

seq.57 rep78 231 GCC 

seq.58 rep52 231 GCC 

seq.59 rep68 231 GCC 

20 seq.60 rep40 231 GCC 

seq.61 rep78 234 GCG 

seq.62 rep52 234 GCG 

seq.63 rep68 234 GCG 

seq.64 rep40 234 GCG 

25 seq.65 rep78 237 GCC 

seq.66 rep52 237 GCC 

seq.67 rep68 237 GCC 

seq.68 rep40 237 GCC 

seq.69 rep78 250 GCC 

30 seq.70 rep52 250 GCC 

seq.71 rep68 250 GCC 

seq.72 rep40 250 GCC 

seq.73 " rep78 258 GCC 

seq.74 rep52 258 GCC 

35 seq.75 rep68 258 GCC 

seq.76 rep40 258 GCC 

seq.77 rep78 260 GCG 

seq.78 rep52 260 GCG 

seq.79 rep68 260 GCG 

40 seq.80 rep40 260 GCG 

seq.81 rep78 263 GCC 

seq.82 rep52 263 GCC 

seq.83 rep68 263 GCC 

seq.84 rep40 263 GCC 

45 seq.85 rep78 264 GCG 

seq.86 rep52 264 GCG 

seq.87 rep68 264 GCG 

seq.88 rep40 264 GCG 

seq.89 rep78 334 GCG 

50 seq.90 rep52 334 GCG 

seq.91 rep68 334 GCG 
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seq.92 rep40 

seq.93 rep78 

seq.94 rep52 

seq.95 rep68 

5 seq.96 rep40 

seq.97 rep78 

seq.98 rep52 

seq.99 rep68 

seq.100 rep40 

10 seq.101 rep78 

seq.102 rep52 

seq.103 rep68 

seq.104 rep40 

seq.105 rep78 

15 seq.106 rep52 

seq.107 rep68 

seq.108 rep40 

seq.109 rep78 

seq.110 rep52 

20 seq.111 rep68 

seq.112 rep40 

seq.113 rep78 

seq.114 rep52 

seq.115 rep68 

25 seq.116 rep40 

seq.117 rep78 

seq.118 rep52 

seq.119 rep68 

seq.120 rep40 

30 seq.121 rep78 

seq.122 rep52 

seq.123 rep68 

seq.124" rep40 

seq.125 rep78 

35 seq.126 rep52 

seq.127 rep68 

seq.128 rep40 

seq.129 rep78 
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53 216 


GCG GCC 


30 


seq.528 


rep 6 8 


53 216 


GCG GCC 

w wVJ www 


seq.529 


rep78 


22 382 


GCT GCG 




seq.530 


rep 5 2 


22 382 


GCT GCG 




seq.531 " 


rep68 


22 382 


GCT GCG 




seq.532 


rep40 


22 382 


GCT GGG 


35 


seq.533 


rep78 


231 411 


GCC GCA 


seq.534 


rep52 


231 411 


GCC GCA 




seq.535 


rep68 


231 411 


GCC GCA 




seq.536 


rep40 


231 411 


GCC GCA 




seq.537 


rep78 


59 305 


GCG GCC 


40 


seq.538 


rep52 


59 305 


GCG GCC 


seq.539 


rep68 


59 305 


GCG GCC 




seq.540 


rep40 


59 305 


GCG GCC 




seq.541 


rep78 


53 231 


GCG GCC 




seq.542 


rep52 


53 231 


GCG GCC 


45 


seq.543 


rep68 


53 231 


GCG GCC 


seq.544 


rep40 


53 231 


GCG GCC 




seq.545 


rep78 


258 498 


GCC GCT 




seq.546 


rep52 


258 498 


GCC GCT 




seq.547 


rep68 


258 498 


GCC GCT 


50 


seq.548 


rep40 


258 498 


GCC GCT 


seq.549 


rep78 


88 231 


GCC GCC 




seq.550 


rep52 


88 231 


GCC GCC 
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seq.551 


rep68 


88 231 


GCC GCC 




seq.552 


rep40 


88 231 


GCC GCC 




seq.553 


rep78 


101 363 


GCA GCC 




seq.554 


rep52 


101 363 


GCA GCC 


5 


seq.555 


rep68 


101 363 


GCA GCC 




seq.556 


rep40 


101 363 


GCA GCC 




seq:557 


rep78 


354 132 


GCC GCC 

VJ>^N^ VrfV^V^ 




seq.558 


rep52 


354 132 


GCC GCC 

*J WW VJ V*» \rf 




seq.559 


rep68 


354 132 


GCC GCC 

www www 


10 


seq.560 


rep40 


354 132 


GCC GCC 




seq.561 


rep78 


10 132 


GCG GCC 

Uwvi vjv^v^ 




seq.562 


rep68 


10 132 


GCG GCC 




DNA Sequences 








Sequence 


aa position 


codon 

WW v_l wl 1 




15 


seq.563 


4 


GCT 

VJ V^» 1 






seq.564 


10 


GCG 






seq.565 


20 


GCC 

VJ w\j 






seq.566 


22 


GCT 






seq.567 


29 


GCG 




20 


seq.568 


38 


GCG 

VJ VJ 






seq.569 


39 


VJ WAA 






seq.570 


53 








seq.571 


59 


GCG 

VJ w VJ 






seq.572 


64 


GCT 




25 


seq.573 


74 


GCG 

VJ Vrf VJ 






seq.574 


86 


VJ V^ VJ 






seq.575 


88 


GCC 

UuV> 


• 




seq.576 


101 


GCA 
vj v^/-\ 






seq.577 


124 


GCP 




30 


seq.578 


125 


VjOvj 






seq.579" 


127 


f5CT 

v3 V- I 






seq.580 


132 


uv<v« 






seq.581 


140 


GCC 






seq.582 


161 


GCC 




35 


seq.583 


163 


GCT 






seq.584 


175 


GCT 






seq.585 


193 


GCG 






seq.586 


196 


GCC 






seq.587 


197 


GCC 




40 


seq.588 


221 


GCA 






seq.589 


228 (Rep78/68) 


GCG 








228 (Rep52) 


GCG 








228 (Rep 40) 


GCG 






seq.590 


231 (Rep78/68) 


GCC 




45 




231 (Rep 52) 


GCC 








231 (Rep 40) 


GCC 






seq.591 


234 (Rep78/68) 


GCG 








234 (Rep 52) 


GCG 








234 (Rep 40) 


GCG 




50 


seq.592 


237 (Rep78/68) 


GCC 
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237 (Rep 52) 


GCC 




237 IRep 40) 


GCC 


seq.593 


250 (Rep78/68) 


GCC 




250 


GCC 




250 


GCC 


seq.594 


258 (Rep78/68) 


GCC 




258 


GCC 




258 


GCC 


seq.595 


260 (Rep78/68) 

• 


GCG 




260 


GCG 




260 


GCG 


seq.596 


263 (Rep78/68) 


GCC 




263 


GCC 




263 


GCC 


seq.597 


264 (Rep78/68) 

* • * 


GCG 




264 


GCG 




264 


GCG 


seq.598 


334 (Rep78/68) 


GCG 




334 


GCG 




334 


GCG 


seq.599 


335 (Rep78/68) 


GCT 




335 


GCT 




335 


GCT 


seq.600 


337 (Rep78/68) 


GCT 




337 


GCT 




337 


GCT 


seq.601 


341 (Rep78/68) 


GCC 




341 


GCC 




341 


GCC 


seq.602 


342 (Rep78/68) 


GCC 




342 


GCC 


- 


342 


GCC 


seq.603 


347 (Rep78/68) 


GCA 




347 


GCA 




347 


GCA 


seq.604 


350 (Rep78/68) 


AAT 




350 


AAT 




350 


AAT 


seq.605 


350 (Rep78/68) 


GCT 




350 


GCT 




350 


GCT 


seq.606 


354 (Rep78/68) 


GCC 




354 


GCC 




354 


GCC 


seq.607 


363 (Rep78/68) 


GCC 




363 


GCC 




363 


GCC 


seq.608 


364 (Rep78/68) 


GCT 




364 


GCT 




364 


GCT 


seq.609 


367 (Rep78/68) 


GCC 
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367 


GCC 




367 


GCC 


seq.610 

• 


370 (Rep78/68) 


GCC 




370 


GCC 




370 


GCC 


seq.61 1 


376 (Rep78/68) 


GCG 




376 


GCG 




376 


GCG 


seq.61 2 


381 (Rep78/68) 


GCG 




381 


GCG 




381 


GCG 


seq.61 3 


382 (Rep78/68) 


GCG 




382 


GCG 




382 


GCG 


seq.61 4 


389 (Rep78/68) 


GCG 




389 


GCG 




389 


GCG 


seq.61 5 

^9 


407 (Rep78/68) 


GCC 




407 


GCC 




407 


GCC 


seq.61 6 


411 (Rep78/68) 


GCA 




41 1 

» 9 9 


GCA 




41 1 


GCA 


seq.61 7 


414 (Rep78/68) 


GCT 




414 


GCT 




414 


GCT 


seq.61 8 


420 (Rep78/68) 


GCT 




420 


GCT 




420 


GCT 


seq.61 9 


421 (Rep78/68) 


GCC 




421 


GCC 


- 


421 


GCC 


sea 620 


422 (Reo78/681 


GCC 




422 


GCC 




422 


GCC 


seq.621 


424 (Rep78/68) 


GCG 




424 


GCG 




424 


GCG 


seq.622 


428 (Rep78/68) 


GCT 




428 


GCT 




428 


GCT 


seq.623 


429 (Rep78/68) 


GCC 




429 


GCC 




429 


GCC 


seq.624 


438 (Rep78/68) 


GCG 




438 


GCG 




438 


GCG 


seq.625 


440 (Rep78/68) 


GCG 




440 


GCG 




440 


GCG 


seq.626 


451 (Rep78/68) 


GCC 
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451 


GCC 




451 


GCC 


seq.627 


460 (Rep78/68) 


GCG 




460 


GCG 




460 


GCG 


seq.628 


462 <Rep78/68) 


GCC 




462 


GCC 




462 


GCC 


seq.629 


462 (Rep78/68) 


ATA 




462 


ATA 




462 


ATA 


seq.630 


484 (Rep78/68) 


GCC 




484 


GCC 




484 


GCC 


seq.631 


488 (Rep78/68) 


GCG 




488 


GCG 




488 


GCG 


seq.632 


495 (Rep78/68) 


GCC 




495 


GCC 




495 


GCC 


seq.633 


497 (Rep78/68) 


GCC 




497 


GCC 




497 


GCC 


seq.634 


497 (Rep78/68) 


CGA 




497 


CGA 




497 


CGA 


seq.635 


497 (Rep78/68) 


CTC 




497 


CTC 




497 


CTC 


seq.636 


497 (Rep78/68) 


TAC 




497 


TAC 




497 


TAC 


seq.637 


498 (Rep78/68) 


GCT 




498 


GCT 




498 


GCT 


seq.638 


499 (Rep78/68> 


GCC 




499 


GCC 




499 


GCC 


seq.639 


503 (Rep78/68) 


GCG 




503 


GCG 




503 


GCG 


seq.640 


510 (Rep78/68) 


GCA 




510 


GCA 




510 


GCA 


seq.641 


511 (Rep78/68) 


GCA 




511 


GCA 




511 


GCA 


seq.642 


512 (Rep78/68) 


GCT 




512 


GCT 




512 


GCT 


seq.643 


516 (Rep78/68) 


GCG 
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seq.644 

5 

seq.645 
seq.646 

10 

seq.647 



15 seq.648 
seq.649 
seq.650 
seq.651 

20 

seq.652 
seq.653 



25 seq.654 
seq.655 

30 

seq.656 
seq.657* 

35 seq.658 



seq.659 

40 

seq.660 



seq.661 

45 

seq.662 



50 seq.663 
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516 
516 

517 (Rep78/68) 
517 
517 

517 (Rep78/68) 
517 
517 

518 (Rep78/68) 
518 
518 

519 (Rep78/68) 
519 . 
519 

598 (Rep78/68) 

600 (Rep78/68) 

601 (Rep78/68) 

335 420 495 

335 420 495 

335 420 495 

39 140 

279 428 451 

279 428 451 

279 428 451 

125 237 600 

125 237 600 

125 237 600 

163 259 

163 259 

163 259 

17 127 189 
350 428 
350 428 
350 428 
54 338 495 
54 338 495 
54 338 495 
350 420 
350 420 
350 420 
189 197 518 
189 197 518 
189 197 518 
468 516 
468 516 
468 516 
127 221 350 54 140 
127 221 350 54 140 
127 221 350 54 140 
221 285 

221 285 



GCG 
GCG 
GCT 
GCT 
GCT 
AAC 
AAC 
AAC 
GCA 
GCA 
GCA 
GCG 
GCG 
GCG 
GCA 
GCG 
GCA 

GCT GCC GCC 
GCT GCC GCC 
GCT GCC GCC 
GCA GCC 
GCC GCT GCC 
GCC GCT GCC 
GCC GCT GCC 
GCG GCC GCG 
GCG GCC GCG 
GCG GCC GCG 
GCT GCG 
GCT GCG 
GCT GCG 
GCG GCT GCG 
GCT GCT 
GCT GCT 
GCT GCT 
GCC GCC GCC 
GCC GCC GCC 
GCC GCC GCC 
GCT GCC 
GCT GCC 
GCT GCC 
GCG GCG GCA 
GCG GCG GCA 
GCG GCG GCA 
GCC GCG 
GCC GCG 
GCC GCG 

GCT GCA GCT GCC GCC 
GCT GCA GCT GCC GCC 
GCT GCA GCT GCC GCC 
GCA GCG 
GCA GCG 
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221 285 


GCA GCG 


seq.664 


23 495 


GCT GCC 




23 495 


GCT GCC 




23 495 


GCT GCC 


seq.665 


20 54 420 495 


GCC GCC GCC 




20 54 420 495 


GCC GCC GCC 




20 54 420 495 


GCC GCC GCC 


seq.666 


412 612 


GCC GCG 

^mr ^m* m ^mi 




412 612 


GCC GCG 

X^ ^m* > t X^ 




412 612 


GCC GCG 


seq.667 


197 412 


GCG GCC 

^» ^m* ^m* ^i* X^ X^ 




197 412 


GCG GCC 

^mJ ~mmr ^mJ ^mi 




197 412 


GCG GCC 


seq.668 


412 495 511 


GCC GCC GCA 




412 495 511 


GCC GCC GCA 




412 495 511 


GCC GCC GCA 

Xrf x^ x^ x»* x^ X^ *J xj^#» 


seq.669 


98 422 


GCC GCC 

XJ X^ V.^ X-l \m* \m+ 




98 422 

X^ X^ ■ mm mum 


GCC GCC 




98 422 

^m* ^m* ■ mmr mm* 


GCC GCC 


seq.670 


17 127 189 


GCG GCT GCG 


seq.671 


20 54 495 

mmm mm* m& m W 


GCC GCC GCC 

\m0\m9\m* W] WW WWW 




20 54 495 


GCC GCC GCC 

Xrf >^ X^ X*4 X^ X^ X«* X^ X^ 




20 54 495 


GCC GCC GCC 

XJ X^ w X^ X^ XJP xrf Xdf 


seq.672 


54 163 


GCC GCT 


seq.673 


259 54 


GCG GCC 

WWW W vW 




259 54 


GCG GCC 

VvJ X^ W WJ «^ X«# 




259 54 

m^ X* X^ \m* 9 


GCG GCC 


sea. 674 


335 399 

X^ %m* %m* %m f 


GCT GCG 




335 399 


GCT GCG 




335 399 

WWW www 


GCT fiffl 


sea 675 


221 432 


GCA GCA 




221 432 


GCA GCA 








seq.676 


259 516 


GCG GCG 




259 516 


GCG GCG 




259 516 


GCG GCG 


seq.677 


495 516 


GCC GCG 




495 516 


GCC GCG 




495 516 


GCC GCG 


seq.678 


414 14 


GCT GCC 




414 14 


GCT GCC 




414 14 


GCT GCC 


seq.679 


74 402 495 


GCG GCC GCC 




74 402 495 


GCG GCC GCC 




74 402 49 5 


GCG GCC GCC 


seq.680 


228 462 497 


GCC GCC GCC 




228 462 497 


GCC GCC GCC 




228 462 497 


GCC GCC GCC 


seq.681 


290 338 


GCG GCC 




290 338 


GCG GCC 




290 338 


GCG GCC 
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seq.682 140 511 GCC GCA 

140 511 GCC GCA 

140 511 GCC GCA 

seq.683 86 378 GCG GCG 

5 86 378 GCG GCG 

86 378 GCG GCG 

seq.684 54 86 GCC GCG 

54 86 GCC GCG 

54 86 GCC GCG 

10 seq.685 214 495 140 GCG GCC GCC 

214 495 140 GCG GCC GCC 

214 495 140 GCG GCC GCC 

seq.686 495 51 1 GCC GCA 

495 511 GCC GCA 

15 495 511 GCC GCA 

seq.687 495 54 GCC GCC 

495 54 GCC GCC 

495 54 GCC GCC 

seq.688 197 495 GCG GCC 

20 197 495 GCG GCC 

197 495 GCG GCC 

seq.689 261 20 GCC GCC 

261 20 GCC GCC 

261 20 GCC GCC 

25 seq.690 54 20 GCC GCC 

seq.691 197 420 GCG GCC 

197 420 GCG GCC 

197 420 GCG GCC 

seq.692 54 338 495 GCC GCC GCC 

30 54 338 495 GCC GCC GCC 

54 338 495 GCC GCC GCC 

seq.693" 197 427 GCG GCG 

197 427 GCG GCG 

197 427 GCG GCG 

35 seq.694 54 228 370 387 GCC GCC GCC GCG 

54 228 370 387 GCC GCC GCC GCG 

54 228 370 387 GCC GCC GCC GCG 

seq.695 221 289 GCA GCC 

221 289 GCA GCC 

40 221 289 GCA GCC 

seq.696 54 163 GCC GCT 

54 163 GCC GCT 

seq.697 341 407 420 GCC GCC GCC 

341 407 420 GCC GCC GCC 

45 341 407 420 GCC GCC GCC 

seq.698 54 228 GCC GCC 

54 228 GCC GCC 

54 228 GCC GCC 

seq.699 96 125 51 i GCA GCG GCA 

50 96 125 511 GCA GCG GCA 

96 125 511 GCA GCG GCA 
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seq.700 197 420 GCG GCC 

197 420 GCG GCC 

197 420 GCG GCC 

seq.701 334 428 499 GCG GCT GCC 

5 334 428 499 . GCG GCT GCC 

334 428 499 GCG GCT GCC 

seq.702 197 414 GCG GCT 

197 414 GCG GCT 

197 414 GCG GCT 

10 seq.703 30 54 127 GCG GCC GCT 

seq.704 29 260 GCG GCG 

29 260 GCG GCG 

29 260 GCG GCG 

seq.706 4 484 GCT GCC 

15 4 484 GCT GCC 

4 484 GCT GCC 

seq.707 258 124 132 GCC GCC GCC 

258 124 132 GCC GCC GCC 

258 124 132 GCC GCC GCC 

20 seq.708 231 497 GCC GCC 

231 497 GCC GCC 

231 497 GCC GCC 

seq.709 221 258 GCA GCC 

221 258 GCA GCC 

25 221 258 GCA GCC 

seq.710 234 264 326 GCG GCG GCC 

234 264 326 GCG GCG GCC 

234 264 326 GCG GCG GCC 

seq.711 . 153 398 AGC GCG 

30 153 398 AGC GCG 

153 398 AGC GCG 

seq.712" 53 216 GCG GCC 

seq.713 22 382 GCT GCG 

22 382 GCT GCG 

35 22 382 GCT GCG 

seq.714 231 411 GCC GCA 

231 411 GCC GCA 

231 411 GCC GCA 

seq.715 59 305 GCG GCC 

40 59 305 GCG GCC 

59 305 GCG GCC 

seq.716 53 231 GCG GCC 

53 231 GCG GCC 

53 231 GCG GCC 

45 seq.717 258 498 GCC GCT 

258 498 GCC GCT 

258 498 GCC GCT 

seq.718 88 231 GCC GCC 

88 231 GCC GCC 

50 88 231 GCC GCC 

seq.719 101 363 GCA GCC 
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101 363 GCA GCC 

101 363 GCA GCC 

seq.720 354 132 GCC GCC 

354 132 GCC GCC 

5 354 132 GCC GCC 

seq.726 598 GAC 

seq.727 598 AGC 

seq.728 600 CCG 

The above nucleic acid molecules are provided in plasmids, which 
10 are introduced into cells to produce the encoded proteins. The analysis 
revealed the amino acid positions that affect Rep proteins activities. 
Changes of amino acids at any of the hit positions result in altered protein 
activity. Hit positions are numbered and referenced starting from amino 
acid 1 (nucleotide 321 in AAV-2 genome), also codon 1 of the protein 
15 Rep78 coding sequence under control of p5 promoter of AAV-2: 4, 20, 
22, 29, 32, 38, 39, 54, 59, 124, 125, 127, 132, 140, 161, 163, 193, 
196, 197, 221, 228, 231, 234, 258, 260, 263, 264, 334, 335, 337, 
342, 347, 350, 354, 363, 364, 367, 370, 376, 381, 389, 407, 411, 
414, 420, 421, 422, 424, 428, 438, 440, 451, 460, 462, 484, 488, 
20 495, 497, 498, 499, 503, 511, 512, 516, 517, 518, 542, 548, 598, 
600 and 601 . The encoded Rep78, Rep68, Rep 52 and Rep 40 proteins 
and rAAV encoding the mutant proteins are provided. The corresponding 
nucleic acid molecules, Rep proteins, rAAV and cells containing the 
nucleic acid molecules or rAAV in which the native proteins are from 
25 other AAV serotypes, including, but are not limited to, AAV-1 , AAV-3, 
AAV-3B, AAV-4, AAV-5 and AAV-6. 

Other hit positions identified include: 10, 64, 74, 86, 88, 101, 
175, 237, 250, 334, 429 and 519. 

Also provided are nucleic acid molecules, the rAAV that encode 
30 the mutant proteins, and the encoded proteins in which the native amino 
acid at each hit position is replaced with another amino acid, or is 
deleted, or contains additional amino acids at or adjacent to or near the 
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hit positions. In particular the following nucleic acid molecules and rAAV 
that encode proteins containing the following amino acid replacements or 
combinations thereof: T by N at Hit position 350; T by I at Hit position 
462; P by R at Hit position 497; P by L at Hit position 497; P by Y at Hit 
5 position 497; T by N at Hit position 517; L by S at hit position 542; R by 
S at hit position 548; G by D at Hit position 598; G by S at Hit position 
598; V by P at Hit position 600; in order to increase Rep proteins 
activities in terms on AAV or rAAV productivity. The corresponding 
nucleic acid molecules, recombinant Rep proteins from the other 

10 serotypes and the resulting rAAV are also provided (see Figs. 3 and the 
above Table for the corresponding position in AAV-1, AAV-3, AAV-3B, 
AAV-4, AAV-5 and AAV-6). 

Mutant adeno-associated virus (AAV) Rep proteins and viruses 
encoding such proteins that include mutations at one or more of residues 

15 64, 74, 88, 175, 237, 250 and 429, where residue 1 corresponds to 
residue 1 of the Rep78 protein encoded by nucleotides 321-323 of the 
AAV-2 genome, and where the amino acids are replaced as follows: L by 
A at position 64; P by A at position 74; Y by A at position 88; Y by A at 
position 1 75; T by A at position 237; T by A at position 250; D by A at 

20 position 429 are provided. Nucleic acid molecules encoding these 
viruses and the mutant proteins are also provided. 

Also provided are nucleic acid molecules produced from any of the 
above-noted nucleic acid molecules by any directed evolution method, 
including, but are not limited to, re-synthesis, mutagenesis, recombination 

25 and gene shuffling and any way by combining any combination of the 

molecules, i.e., one, two by one, two by two, n by n, where n is the 

number of molecules to be combined ( i.e., combining ail together). The 
resulting recombinant AAV and encoded proteins are also provided. 
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Also provided are nucleic acid molecule in which additional amino 
acids surrounding each hit, such as one, two, three . . . ten or more, 
amino acids are systematically replaced, such that the resulting Rep 
protein(s) has increased or decreased activity. Increased activity as 
5 assessed by increased recombinant virus production in suitable cells is of 
particular interest for production of recombinant viruses for use, for 
example, in gene therapy. 

Also provided are combinations of the above noted mutants in 
which several of the noted amino acids are changed and optionally 
10 additional amino acids surrounding each hit, such as one, two, three . . . 
ten or more, are replaced. 

For all of the mutant proteins provided herein those with increased 
activity, such as an increase in titer of rAAV when virus containing such 
mutations and/or expressing such mutant proteins are replicated, are of 
15 particular interest. Such mutations and proteins are provided herein and 
may be made by the methods herein, including by combining any of the 
mutations provided herein to produce additional mutant proteins that have 
altered biological activity, particularly increased activity, compared to the 
wild-type. 

20 The nucleic acid molecules of SEQ ID Nos. 563-725 and the 

encoded proteins (SEQ ID Nos. 1-562 and 726-728) are also provided. 
Recombinant AAV and cells containing the encoding nucleic acids are 
provided, as are the AAV produced upon replication of the AAV in the 
cells. 

25 Methods of in vivo or in vitro production of AAV or rAAV using 

any of the above nucleic acid molecules or cells for intracellular 
expression of rep proteins or the rep gene mutants are provided, in vitro 
production is effected using cell free systems, expression or replication 
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and/or virus assembly. In vivo production is effected in mammalian cells 
that also contain any requisite cis acting elements required for packaging. 

Also provided are nucleic acid molecules and rAAV (any serotype) 
in which position 630 (or the corresponding position in another serotype; 
5 see Figs. 3 and the table above) has been changed. Changes at this 

position and the region around it lead to changes in the activity or in the 
quantities of the Rep or Cap proteins and/or the amount of AAV or rAAV 
produced in cells transduced with AAV encoding such mutants. Such 
mutations include tgc to gcg change (SEQ ID No. 721). Mutations at any 

10 position surrounding the codon position 630 that increase or decrease the 
Rep or Cap proteins quantities or activities are also provided. Methods 
using the rAAV (any serotype) that contain nucleic acid molecules with a 
mutation at position 630 or within 1, 2, 3 ... .10 or more bases thereof 
for the intracellular expression rep proteins or the rep gene mutants 

15 covered by claims 10 to 13, for the production of AAV or rAAV (either in 
vitro, in vivo or ex vivo) are provided, in vitro methods include cell free 
systems, expression or replication and/or virus assembly. 

Also provided are rAAV (and other serotypes with corresponding 
changes) and nucleic acid molecules encoding an amino acid replacement 

20 by N at Hit position 350 of AAV- 1 , AAV-3, AAV-3B, AAV-4 and AAV-6 
or at Hit position 346 of AAV-5; by I at Hit position 462 of AAV-1, 
AAV-3, AAV-3B, AAV-4 and AAV-6 or at Hit position 458 of AAV-5; by 
either R, L or Y at Hit position 497 of AAV-1, AAV-3, AAV-3B, AAV-4 
and AAV-6 or at Hit position 493 of AAV-5; by N at Hit position 517 of 

25 AAV-1, AAV-3, AAV-3B, AAV-4 and AAV-6 or at Hit position 535 of 
AAV-5; by S at hit position 543 of AAV-1 and AAV-6 or at hit position 
542 of AAV-3, AAV-3B and AAV-4 or at hit position 561 of AAV-5; by S 
at hit position 549 of AAV-1 and AAV-6 or at hit position 548 of AAV-3, 
AAV-3B and AAV-4 or at hit position 567 of AAV-5; by either D or S at 
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Hit position 599 of AAV-1, AAV-4 and AAV-6 or at Hit position 600 of 
AAV-3 and AAV-3B; by P at Hit position 602 of AAV-1, AAV-4 and AAV- 
6 or at hit position 603 of AAV-3 and AAV-3B or at hit position 589 of 
AAV-5 in order to increase Rep proteins activities as assessed by AAV or 
5 rAAV productivity. Methods using such AAV for expression of the 
encoded proteins and production of AAV are also provided. 



10 



Since modifications will be apparent to those of skill in this art, it is 
intended that this invention be limited only by the scope of the appended 
claims. 
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WHAT IS CLAIMED IS: 

1 . An adeno-associated virus (AAV), comprising nucleic acid 
encoding the sequence of amino acids in any of SEQ ID Nos. 1-562 and 
726-728 or encoding a sequence of amino acids encoded by SEQ ID Nos. 

5 722-725. 

2. The AAV of claim 1, wherein the sequence of nucleotides 
encoding the sequence of amino acids is set forth in SEQ ID Nos. 563- 
725. 

3. The AAV of claim 1 that has an altered activity in a Rep 
10 protein and/or a capsid protein. 

4. The AAV of claim 3, wherein the alteration leads to greater 
activity in the Rep gene manifested as an increased titer of virus upon 
introduction and replication in a host cell compared to the titer of virus 
upon introduction and replication of a wild type Rep gene. 

15 5. The AAV of claim 1 that is of serotype AAV-1 , AAV-2, 

AAV-3, AAV-3B, AAV-4, AAV-5 or AAV-6. 

6. A mutant adeno-associate virus (AAV) Rep protein, 
comprising mutations at one or more of residues 4, 20, 22, 29, 32, 38, 
39, 54", 59, 124, 125, 127, 132, 140, 161, 163, 193, 196, 197, 221, 

20 228, 231, 234, 258, 260, 263, 264, 334, 335, 337, 342, 347, 350, 
354, 363, 364, 367, 370, 376, 381, 389, 407, 41 1, 414, 420, 421, 
422, 424, 428, 438, 440, 451, 460, 462, 484, 488, 495, 497, 498, 
499, 503, 511, 512, 516, 517, 518, 542, 548, 598, 600 and 601 of 
AAV-2 or the corresponding residues in other serotypes, wherein residue 

25 1 corresponds to residue 1 of the Rep78 protein encoded by nucleotides 
321-323 of the AAV-2 genome, wherein the mutations comprise 
insertions, deletions or replacements of the native amino acid residue(s). 

7. The Rep protein of claim 6 that is Rep 78, Rep 68, Rep 52 or 
Rep 40. 
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8. The mutant AAV Rep protein of claim 6, wherein the AAV is 
an AAV-1 , AAV-2, AAV-3, AAV-3b, AAV-4, AAV-5 or AAV-6, wherein 
the mutation is in the equivalent position in each serotype, wherein the 
listed residues are the positions in AAV-2. 
5 9. A mutant AAV Rep protein of claim 6 that has increased 

activity compared to the native protein, wherein activity is assessed by 
measuring viral production when an AAV that encodes the protein is 
introduced into a cell under conditions wherein the virus replicates. 

10. A mutant AAV Rep protein of claim 6 that has decreased 
10 activity compared to the native protein, wherein activity is assessed by 

measuring viral production when an AAV that encodes the protein is 
introduced into a cell under conditions wherein the virus replicates. 

11. A mutant Rep protein of claim 6, further comprising a 
mutation at one or more of residues 10, 64, 74, 86, 88, 101, 175, 237, 

15 250, 334, 429 and 519. 

1 2. The mutant Rep protein of claim 6, wherein the amino acids 
are replaced as follows: T by N at position 350; T by I at position 462; P 
by R at position 497; P by L at position 497; P by Y at position 497; T by 
N at position 517; G by D at position 598; G by S at position 598; V by P 

20 at position 600, whereby the activity of the Rep protein is increased as 
assessed by rAAV production compared to the native Rep protein. 

13. A mutant Rep protein of claim 6, comprising two or more of 
the mutations. 

14. A mutant adeno-associate virus (AAV) Rep protein, 

25 comprising mutations at one or more of residues 64, 74, 88, 1 75, 237, 
250 and 429, wherein: residue 1 corresponds to residue 1 of the Rep78 
protein encoding by nucleotides 321-323 of the AAV-2 genome; 
wherein the amino acids are replaced as follows: 
L by A at position 64; 
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P by A at position 74; 

Y by A at position 88; 

Y by A at position 175; 
T by A at position 237; 

5 T by A at position 250; 

D by A at position 429; 
the mutations comprise insertions, deletions or replacements of the 
native amino acid residue. 

15. A nucleic acid molecule encoding the protein of claim 6. 
10 1 6. A recombinant AAV comprising the nucleic acid molecule of 

claim 15. 

17. A eukaryotic cell, comprising the recombinant AAV of claim 

16. 

1 8. A collection of nucleic acid molecules comprising a plurality of 
15 the molecules of claim 17. 

1 9. A collection of nucleic acid molecules comprising a plurality of 
the molecules of claim 15. 

20. An isolated nucleic acid molecule encoding the proteins of 
SEQ ID" Nos. 1-562 and 726-728 or encoding a sequence of amino acids 

20 encoded by SEQ ID Nos. 722-725. 

21. A Rep protein of any of SEQ ID Nos. 1-562 and 726-728 or 
encoding a sequence of amino acids encoded by SEQ ID Nos. 722-725. 

22. A Rep protein encoded by any of SEQ ID Nos. 564-725. 

23. A method for intracellular expression of a mutant Rep 
25 protein, comprising: 

introducing the recombinant AAV of claim 1 6 into a host 

cell; and 

culturing the cell, under conditions and in which the AAV 
Rep proteins are expressed. 
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24. The method of claim 23, wherein the AAV replicates. 

25. An AAV genome, comprising a mutation at one or more of 
nucleotides corresponding to nucleotides 2209-221 1 of the AAV-2 
genome, which encode amino acid residue 630 of the Rep78 protein, 

5 wherein: 

the mutation is a deletion, insertion or replacement of a nucleotide; 

and the mutation results in a change in the activity or in the 
quantities of the Rep or Cap proteins as assessed by the level of 
replication of the AAV genome. 
10 26. The AAV genome of claim 25, wherein the mutation at 

position 630 is a tgc to gcg and the intron comprises the sequence (SEQ 
ID No. 722): 

gtaccaaaacaaatgttctcgtcacgtgggcatgaatctgatgctgtttccctgc 
agacaatgcgagagaatgaatcagaattcaaatatctgcttcactcacggacaga 

15 aagactgtttagagtgctttcccgtgtcagaatctcaacccgtttctgtcgtcaa 
aaaggcgtatcagaaactgtgctacattcatcatatcatgggaaaggtgccagac 
gcttgcactgcctgcgatctggtcaatgtggatttggatgactgcatctttgaac 
aataaatgatttaaatcaggtatggcgcgcgatggttatcttccag. 

27. The AAV genome of claim 25, wherein the mutation at 

20 position 630 is a tgc to cgc and the intron comprises the sequence (SEQ 
ID No. 723): 

gtaccaaaacaaatgttctcgtcacgtgggcatgaatctgatgctgtttcc 
ctgcagacaatgcgagagaatgaatcagaattcaaatatctgcttcactcac 
ggacagaaagactgtttagagtgctttcccgtgtcagaatctcaacccgtttc 
25 tgtcgtcaaaaaggcgtatcagaaactgtgctacattcatcatatcatgggaa 
aggtgccagacgcttgcactgcctgcgatctggtcaatgtggatttggatgac 
tgcatctttgaacaataaatgatttaaatcaggtatggccgccgatggttatc 
ttccag. 
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28. The AAV genome of claim 25, wherein the mutation at 
position 630 is a tgc to cct and the intron comprises the sequence (SEQ 
ID No. 724): 

gtaccaaaacaaatgttctcgtcacgtgggcatgaatctgatgctgttt 
5 ccctgcagacaatgcgagagaatgaatcagaattcaaatatctgcttcac 
tcacggacagaaagactgtttagagtgctttcccgtgtcagaatctcaac 
ccgtttctgtcgtcaaaaaggcgtatcagaaactgtgctacattcatcat 
atcatgggaaaggtgccagacgcttgcactgcctgcgatctggtcaatgt 
ggatttggatgactgcatctttgaacaataaatgatttaaatcaggt 
10 atggccctcgatggttatcttccag. 

29. The AAV genome of claim 25, wherein the mutation at 
position 630 is a tgc to tea and the intron comprises the sequence (SEQ 
ID No. 725): 

gtaccaaaacaaatgttctcgtcacgtgggcatgaatctgatgctgtttcc 
15 ctgcagacaatgcgagagaatgaatcagaattcaaatatctgcttcactca 
cggacagaaagactgtttagagtgctttcccgtgtcagaatctcaacccgt 
ttctgtcgtcaaaaaggcgtatcagaaactgtgctacattcatcatatcat 
gggaaaggtgccagacgcttgcactgcctgcgatctggtcaatgtggattt 
ggatgactgcatctttgaacaataaatgatttaaatcaggtatggctcacg 
20 atggttatcttccag. 

30. A method for intracellular expression of a mutant Rep 
protein, comprising: 

introducing the recombinant AAV of claim 25 into a host 

cell; and 

25 culturing the cell, under conditions and in which the AAV 

Rep proteins and/or cap proteins are expressed. 

31 . The method of claim 30, wherein the AAV replicates. 

32. The AAV genome of claim 25, wherein the AAV is of 
serotype AAV-1, AAV-3, AAV-3B, AAV-4, AAV-5 or AAV-6. 
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33. A method of titering virus by a method designated tagged 
replication and expression enhancement, comprising: 

(i) incubating host cells with a reporter virus vector 
and with a titering virus of unknown titer, wherein a titering virus 

5 increases or decreases the output signal from the reporter virus; and 

(H) measuring the output signal of the reporter virus 
and determining the titer of the reporter virus; and 

(ii) determining the titer of the titering virus by 
comparing the titer of the reporter virus in the presence and absence of 

10 the titering virus. 

34. A process for the production of an adeno-associated virus 
(AAV) protein or a recombinant AAV having a predetermined property, 
comprising: 

(a) producing a population of sets of nucleic acid molecules that 
15 encode modified forms of a target protein; 

(b) introducing each set of nucleic acid molecules into host cells 
and expressing the encoded protein, wherein the host cells are present in 
an addressable array; 

fc) individually screening the sets of encoded proteins to identify 
20 one or more proteins that have activity that differs from the target 
protein, wherein each such protein is designated a hit; 

(d) modifying the nucleic acid molecules that encode the hits, to 
produce a set of nucleic acid molecules that encode modified hits, 
wherein the nucleic acid molecules comprise rAAV vectors; 
25 (e) introducing the each set of nucleic acids that encode the 

modified hits into cells; and 

(f) individually screening the sets of cells that contain the nucleic 
acid molecules that encode the modified hits to identify one or more cells 
that encodes a protein that has activity that differs from the target protein 
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and has properties that differ from the original hits, wherein each such 
protein is designated a lead. 

35. The process of claim 34, wherein the cells are eukaryotic 
cells that are transduced with the vectors. 
5 36. The method of claim 35, wherein at step (f) the titer of the 

viral vectors in each set of cells is determined. 

37. The method of claim 36, wherein the target protein is a 
protein involved in viral replication. 

38. The method of claim 37, wherein the target protein is a Rep 
10 protein. 

39. The AAV mutant Rep protein of claim 6 that binds to a 
sequence from a papillomavirus, oncogene or human immunodeficiency 
virus (HIV) with different affinity from a wild-type AAV Rep protein. 

40. A fusion protein, comprising the tat protein of HIV and the 
15 mutant Rep protein of claim 39. 

41 . The fusion protein of claim 40, wherein the HIV is HIV-1 . 

42. A pharmaceutical composition, comprising the protein of 
claim 39 in a pharmaceutical^ acceptable carrier. 

43. A recombinant adeno-associated virus (rAAV) that encodes 
20 a mutant Rep protein that has increased activity, wherein increased 

activity of a Rep protein is manifested as an increased titer of virus upon 
introduction and replication in a host cell compared to the titer of virus 
upon introduction and replication of a wild type Rep gene. 

44. A mutant AAV Rep protein that has increased activity, 

25 wherein increased activity of a Rep protein is manifested as an increased 
titer of virus upon introduction and replication in a host cell compared to 
the titer of virus upon introduction and replication of a wild type Rep 
gene. 
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45. A nucleic acid molecule that encodes that mutant Rep 
protein of claim 44. 

46. A cell, comprising the nucleic acid molecule of claim 45. 

47. A rAAV, comprising the nucleic acid molecule of claim 45. 
5 48. A cell, comprising the rAAV of claim 47. 

49. A method for production of rAAV, comprising: 
introducing the rAAV of claim 47 into a cell under conditions 

whereby the virus replicates to produce encapsulated rAAV. 

50. A method for the production of mutant Rep protein comprising 
10 expressing the nucleic acid molecule of claim 45. 

51 . The method of claim 50, wherein expression is effected in 

vivo. 

52. The method of claim 50, wherein expression is effected in 

vitro. 

15 53. A method for producing Rep protein in a host cell, comprising: 

expressing the protein encoded by the nucleic acid encoding 
the protein of claim 44, wherein the method is performed in vitro or in 
vivo. 

54. The method of claim 53, wherein the nucleic acid is 
20 introduced into a cell. 

55. The method of claim 53, wherein expression is effected in a 
cell-free system. 

56. A method of treating or inhibiting infection by human 
papilloma virus or a human immunodeficiency virus, comprising 

25 administering, to a subject exposed to the virus or infected with the virus, 
a composition containing a rAAV of claim 47. 

57. A nucleic acid molecule encoding the protein of claim 7. 

58. A nucleic acid molecule encoding the protein of claim 8. 

59. A nucleic acid molecule encoding the protein of claim 9. 
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60. 

61. 

62. 

63. 

64. 

65. 
claim 57. 

66. 
claim 58. 



claim 59. 

68. 
claim 60. 

69. 

15 claim 61 . 

70, 
claim 62. 



claim 63. 
20 72. 
claim 64. 

73. 

74. 

75. 

25 76. 

77. 
78. 
79. 
80. 



A nucleic acid molecule encoding the protein of claim 10. 
A nucleic acid molecule encoding the protein of claim 1 1 . 
A nucleic acid molecule encoding the protein of claim 12. 
A nucleic acid molecule encoding the protein of claim 13. 
A nucleic acid molecule encoding the protein of claim 14. 
A recombinant AAV comprising the nucleic acid molecule of 

A recombinant AAV comprising the nucleic acid molecule of 



67. A recombinant AAV comprising the nucleic acid molecule of 



A recombinant AAV comprising the nucleic acid molecule of 



A recombinant AAV comprising the nucleic acid molecule of 



A recombinant AAV comprising the nucleic acid molecule of 



71 . A recombinant AAV comprising the nucleic acid molecule of 



A recombinant AAV comprising the nucleic acid molecule of 

A cell, comprising the recombinant AAV of claim 65. 
A cell, comprising the recombinant AAV of claim 66. 
A cell, comprising the recombinant AAV of claim 67. 
A cell, comprising the recombinant AAV of claim 68. 
A cell, comprising the recombinant AAV of claim 69. 
A cell, comprising the recombinant AAV of claim 70. 
A cell, comprising the recombinant AAV of claim 71 . 
A cell, comprising the recombinant AAV of claim 72. 
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81. A method for intracellular expression of a mutant Rep 
protein, comprising: 

culturing the cell of claim 73 under conditions and in which 
the AAV Rep proteins are expressed. 
5 82. The method of claim 81, wherein the AAV replicate. 

83. A method for intracellular expression of a mutant Rep 
protein, comprising culturing the cell of claim 74 under conditions in 
which the AAV Rep proteins are expressed. 

84. The method of claim 83, wherein the AAV replicate. 

10 85. A method of altering expression of a gene, comprising con- 

tacting the gene with a mutant rep protein that has increased activity, 
wherein increased activity of a Rep protein is manifested as an increased 
titer of virus upon introduction and replication in a host cell compared to 
the titer of virus upon introduction and replication of a wild type Rep 

15 gene. 

86. The method of claim 85, wherein the gene is a viral gene. 

87. The method of claim 85, wherein the gene is a cellular gene. 

88. The mutant protein of claim 6, wherein serotype is AAV-1, 
AAV-2, AAV-3, AAV-3B, AAV-4, AAV-5 or AAV-6. 

20 89. The protein of claim 44, wherein the mutation is at a residue 

corresponding to one or more of residues 350, 462, 497, 517, 542, 548, 
598, 600 and 630 of AAV-2. 

90. The mutant protein of claim 89, wherein serotype is AAV-1, 
AAV-2, AAV-3, AAV-3B, AAV-4, AAV-5 or AAV-6. 

55 91 • The AAV mutant Rep protein of claim 44 that binds to a 

sequence from a papillomavirus, oncogene or human immunodeficiency 
virus (HIV) with different affinity from a wild-type AAV Rep protein. 

92. A pharmaceutical composition, comprising the protein of 
claim 91 in a pharmaceutical^ acceptable carrier. 
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93. A pharmaceutical composition, comprising the rAAV of claim 
47 in a pharmaceutical^ acceptable carrier. 
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10 20 30 40 50 60 

1 MPOFYE I VUCVP SDLDEHLPGXSDS FVS WVAEKEWELPPDSDMDLNL I EQ APLTVAE KLQ 60 

2 MPGi^IVIiCVPSDLDEHLPGXSDSFVN&n/AJST^ 60 

3 MPGFYEIVIJCVPSDLDEHLPGXSNSFVNWASKEWELPPDSD 60 

4 MPGi^IVIJCVPSDIiDEHLPGJSNSFVNWA^KEVrEI^ SO 

5 MPGFYE I VLKVP SDLDEHLPGXSDS FVSP/VAETKEWELPPDSDMDLNL I EQAPLTVAEKLQ 6 0 

6 MPGFYEIVIJTVPSDIJDGHLPGXSDSFVNW 60 

7 MATFYEVIVRVPFDVEEHLPGXSDSFVDftrt/TGQIWELPPESDLNLTLVEQPQLT^ 60 
C M**FYE* * : *VP*D** *HLPGXS+SFV : WV* * **WELPP*SD**+*L*EQ* *LXVA** ** 

70 80 90 100 110 120 

1 RDFL VQWRRVS KAPEALFFVQFEKGKS YFHLHI LVETTGViCSMVLGRFLS Q IRDKLVQTI 120 

2 RDFLVQWRRVSKAPEALFFVQFEKGESYFHLHILVETTGVXSMVLGRFLSQI^ 120 

3 REFLVEWRRVSKAPEALFFVQFEKGCTrFHLHVLIETIGVKSMWGRYVSQIKEKL 120 

4 RE FLVE WRRVS KAPEALF FVQFE KGETYFHLHVL I ET IGVKSMWGRYVSQ I KEKLVTR I 120 

5 REFLVEWRRVSKAPEALFFVQFEKGDSrFHIiHILVETVGVJCSMWGRYVSQIKEKLVTR^ 120 

6 RDFLTEWRRVSKAPEALFFVQFEKGESrFHMHVLVETTGV^ 3.20 

7 RVFLYEWNKFSKQ - ESKFFVQFEKGSE YFHLHTLVETSGI S SMVLGRYVSQIRAQLVKW 119 
C R:FL++W***SK**E**FFVQFEKG+:YFH*H:L+ET:G**SMV:GR: : SQI : : *L* : :* 

130 140 150 160 170 180 

1 YRG IE~9 T~L PNW FAVH KTRNG AGGGNKWD E CY I PNYLLPKTQPELQWAWTNMEE YI S ACL 180 

2 YRGXEPTL PNWFAVTKTRNGAGGGNKWDE CY I PNYLLPKTQPELQWAWTNMEE YI S ACL 18 0 

3 YRGVKPQLPNWFAVTKTRNGAGGGNKVVDDCT 180 

4 YRGVEPQ LPNW.FAVTKTRNGAGGGNKWDDCY I PNYLLPKXQPELQWAWTNMDQYLSACL 180 

5 YRGVSPQLPNWFAVTKTRNGAGGGNKWDDCYIPNYLLPK^QPELQWAWTNMDQYI SACL 180 

6 YRGXE P TL PNWFA VTKTRNG AGGGNKVVD E CY I PNYLL P KXQP E LQ W AWTNME Q YLS AC L 180 

7 FQGXEPQINDWVAITKVKK- - GGANKWDSGYI PAYLLPKVQPELQWAWTNLDE YKIAAL 177 
C **G :KP : ***W*A*TK*****GG*NKWD : *YIP*YLLPK*QPELQWAWTN* : :Y: *A*L 

190 200 210 220 230 240 

1 NLAERKRLVAQHLTHVSQTQEQNKENLNPNSDAPVIRS KTSARYMEL VGWLVDRGI TSEK 240 

2 NIAERKRLVAHDI»THVSQTQEQNKENLNPNSDA 240 

3 NLAERKRLVAQHIrTHySQTQEQNKENQNPNSDAPVIRSKTSARYMELVGWLVDRGirSEK 240 

4 NLAERKRLVAQHLTHVSQTQEQNKENQNPNS DAP VIRS KTSARYMELVGWLVDRGI TSEK 240 

5 NIJ^RKRLVAQHLTHVSQTQEQNKENQNPNSDAPVIRSKTSARYM^^ TSEK 240 

6 NLTERKRL VAQHLTHVSQTQEQNKENQNPNSDAPVIRS KTSARYMEL VGWLVDiCGI TSEK 240 

7 NLEERKRLVAQFLAESSQRS-QEAASQREFSADPVIKSKTSQKYMALVNWLVEHGITSEK 236 
C OTi+ERKBLVA*+I»***SQ***Q****+***S**PVI*SKTS**YM*LV*WLV*+GirSEK 

250 260 270 280 290 300 

1 QWIQEDQAS YI S FNAASNSRS QXiCAALDNAGKI MALTKS APDYLVGPAP PAD I KTNRI YR 300 

2 QWIQEDQAS YI S FNAASNSRS QXJCAALDNAGKI MALTKS APDYLVGPAP PAD I KTNR I YR 30 0 

3 QW I QEDQAS YI S FNAASNSR S QXJCAALDNAS KIMSLTKTAPDYLVGSNPPEDITKNRIYQ 300 

4 QWIQEDQAS YISFNAAS^RSQXiCAALDNAS KIMSLTKTAPDYLVGSNPPEDITKNRIYQ 3 0 0 

5 QWIQEDQAS YT S FNAASNSJ2 SQXJCAALDNAS KIMS LTKTAPDYLVGQNP PED I S SNRI YR 30 0 

6 QWIQEDQAS YISFNAASWSRSQXiCAALDNAGKIMSLTKTAPDYLVGQQPVEDISSNRIYK 30 0 

7 QWIQENQES YliS FNSTGNSRSQXJCAALDNATKIMSLTKSAVDYLVGSSVPEDISKNRIWQ 296 
C QWIQE*Q*SY*SFN***1/SRSQXJCAALDNA:KIM+LTK: A*DYLVG : : **+DI : :NRI* : 

310 320 330 340 350 360 

1 ILELNGYEPAYAGSVFLGWAQKRFGK31NTIWLFGPAITGKT 360 

2 I L E LNGYD PAY AGS VF LG W AQ KRFGKRNT I WL FGP ATTG KTT7I AEAX AHAVP F YGC VNWT 360 

3 iLELNGYDPQYAASVFLGWAQKKFGKRNTIWLFGPATTGKTTniAEAXAHAVPF 360 

4 ILEIJtfGYDPQYAASVFI/jWAQKKFGKRNTIWLFGPA 360 

5 ILEMNGYDPQYAASVFLGWAQKKFGKRNTIWLFGPATTGKTOTAEAXAHAVPFYGCVN^ 360 

6 I LELNGYD PQYAAS VFLGWATKKFGKRNT I WLFGPATTGK2WI AEAXAHTVPF YGCVNWT 360 

7 I FEMNGYD P AYAGS I LYGWCQRS FNKRNTVWLYGPA^rTGKTJrr AEAXAH3VP F YGCVNWT. 356 
C I *E+NGY* P : Y A : S * * *GW* * * : F * KRNT * WL * GP ATTGKTNT AEAXAH+ VPF YGCVNWT 

FIG. 3A 
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370 380 390 400 410 420 

1 NENFPFM3CVDKMVlWWEEGiO!T^^ 420 

2 NENFPFtfDCVDKMVIPWEEGiCOT^ 420 

3 NENFPFOTCVT)KMVlWWEEGi<OT 420 

4 NENFPFITOCVPKMVIWWEEGiOfrAKVVESAKAJILGGSKVRV^ 420 

5 NENTPFOTCVDKMVIWWEEGiO^AlCVVESAK^ 42 0 

6 NENFPF2TOCVDKMVIWWEEGKMTAK 420 

7 NENFPFNDCVDKMLIWWEEGJOdTNlCVVESAKAXLGGSK^ 416 
C NENFPFNDCVBKM*IFvWEEGitMT*K^^ 

430 440 450 460 470 480 

1 WTNMCAVJ23GNSTTFEHQQPLQDRMFKFEL!T^ 480 

2 zmBtfC^VIDGNSTTFEHOQPLQDR^ 4 80 

3 -NTNftfCAVJDGNSTTFEHQQPLQDRMFKFELrRRIJDHDFGirV 4 80 

4 ^TTNAfCAVIDGNSTTFEHQQPLQDRMFKFELrRRIjDHDFGiCVrKQEVK^ 4 80 

5 OTTCttCAVJDGNSTTFEHQQPLQDRMFKFELr 4 80 

6 OTNWCAVXDGNSTTFEHQQPLQDRMFKFELrRRLDHDFGJCVTKQEVKD 4 80 

7 JJTNMCWYDGNS TTFEHQQPLEDRMFKFE L3*KRL P PD FGiCI ITCQE VKDF F AWAICVNQVP V 476 
C 2m©fC*V*DGNSTTFEHQQPL*DRMFKFELr+RIi: *DFGiC*rKQEVK+FF*WA: *** + : V 

490 500 510 520 

1 AHKFYVRXGGANKRP APD.D AD KS E P KRA CPSVADPSTSDAEG 522 

2 AHEJFYVRKGGANKRPAPDJ9ADKSE PKRA C PS PSTSDAEG 522 

3 AHEFYVRiCGGAKKRPASNDADVSEPKIRQ CTSIiAQPTTSDAEA 522 

4 AHEFYVRJCGGAKKRPASNDADVSEPKRQ CTSLAQPTTS.DAEA 522 

5 THEFYVR2CGGARKRPAPNDADISEPKRA CPSVAQPSTSDAEA 522 

6 EHEFYVKiCGGAKKRPAPSDAD ISE PKRV RES VAQ PS TSDAEA 522 

7 THEFKVPREIiAGTKGAEKSLKRP LGDVTNTSYKSLEKRARLS FVPETPRS SDVTVDPAPL 53 6 
C :HEJF*V+***A: ***A :: ***.***** : +:*:*:*:** *A* : 

530 540 550 560 570 580 

1 APVDFADRYQNKCSRHAGMLQMIjFPCKTCERMNQNFNICFTHGTRDCSECFP - -GVSESQ 580 

2 APVDFADRYQNKCSRHAGMLQMLFPCKTCERMNQNFNICFTHGTRDCSECFP- -GVSESQ 580 

3 P-ADYADRYQNKCSRHVGMNI»MLFPCKTCERMNQISNVCFTHGQRDCGECFPGMSESQPV 581 

4 P-ADYJ^RYQNKCSRHVGMlttMLFPCKTCERMNQISl^CFTHGQRDCGECFPGMSESQPV 581 

5 P - VDYADRYQNKCS RHVGMNLMLFPCRQCERMNQNVD I CFTHGVMDCAE C FP - VS ESQ PV 580 

6 S-INYADRYQNKCSRHVGMNLMLFPCRQCERMNQNSNICFTHGQKDCLECFP- -VSESQP 579 

7 RPLNWNSRYDCKCDYHAQFDNISNKCDECEYIiNRGKNGCICHNVTHCQICHG 588 

C : : :+:**RY**KC**H:**: : ****C: :CE**N*: :*:C**H*: :*C.*C**. .::+::: 

590 600 610 620 

1 P WRKRTYRKLCAIHHLLGRAP E I ACS ACDL VNVDUDDCV S EQ 623 

2 PWRKRTYRKLCAIHHLIiGRAPE IACSACDLVNVDLDDCVSEQ 623 

3 SVVKKKTYQKLCPIHHIIiGRAPEIACSACDLANVDLDDCVSEQ 624 

4 SVVTCKKT^QKIiCPIHHIIjGRAPEIACSAOTLANVDIxDDCVSEQ 624 

5 SVVRKRTYQKLC PIHHIMGRAPE VACS ACE LANVDLDDCDMEQ 623 

6 VS WKKAYQKLCYIHHIMG - KVPDACTACDLVNVDLDDCI FEQ 621 

7 IPPWEKENLSDFGDFDDANKEQ 610 

C :+*:*:+*:***:***:: :**+**+*: **D*DD* : : EQ 



FIG. 3B 
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SEQUENCE LISTING 

<110> Vega, Manuel 

Drittanti, Lila 
Flaux, Marjorie 

<120> MUTANT RECOMBINANT ADENO -ASSOCIATED VIRUSES 

<130> 37851-912PC 

<140> To Be Assigned 
<141> Herewith 

<150> 60/315,382 
<151> 2001-03-27 

<160> 735 

<170> FastSEQ for Windows Version 4.0 

<210> 1 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep 7 8 4 GCT 
<400> 1 

Thr Ala Gly Ala Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 ^ 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 ~ 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 ~ 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 * 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 ~ 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 
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Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg. Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 " 585 " 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 ^ 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 2 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep 6 8 4 GCT 
<400> 2 

Thr Ala Gly Ala Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 
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35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly lie Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 * ' 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 "* 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260. 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290. 295 ~ 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320. 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

3-40 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 " 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 *" 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 " 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 " 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 
515 520 525 
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Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 3 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 



<400> 3 










Thr 


Ala 


Gly Phe Tyr Glu 


He Val 


1 






5 






Glu 


His 


Leu Pro Gly 


He 


Car AST} 






20 








Lys 


Glu 


Trp Glu 


Leu 


Pro 


pro A^T^ 






35 






40 


Glu 


Gin 


Ala Pro 


Leu 


Thr 


Val Ala 




50 










Thr 


Glu 


Trp Arg Arg 


Val 


Ser Lvs 


65 








70 




Gin 


Phe 


Glu Lys 


Gly Glu 


Ser Tvr 








85 






Thr 


Thr 


Gly Val 


Lys 


Ser 


Met Val 






100 








Arg 


Glu 


Lys Leu 


lie 


Gin 


Arg He 






115 






120 

J. At \J 


Pro 


Ash 


Trp Phe 


Ala 


Val 


Thr Lys 




130 








135 


Asn 


Lys 


Val Val 


Asp 


Glu 


Cys Tyr 


145 








150 




Thr 


Gin 


Pro Glu 


Leu 


Gin 


Trp Ala 








165 




Ser 


Ala 


C£S Leu 


Asn 


Leu 


Thr Glu 






180 








Leu 


Thr 


His Val 


Ser 


Gin 


Thr Gin 






195 






200 


Pro 


Asn 


Ser Asp 


Ala 


Pro 


Val He 




210 






215 


Met 


Glu 


Leu Val 


Gly 


Trp 


Leu Val 


225 








230 




Gin Trp 


He Gin 


Glu 


Asp 


Gin Ala 








245 






Ser 


Asn 


Ser Arg 


Ser 


Gin 


He Lys 






260 








He 


Met 


Ser Leu 


Thr 


Lys 


Thr Ala 






275 






280 


Pro 


Val 


Glu Asp 


He 


Ser 


Ser Asn 




290 






295 


Asn Gly 


Tyr Asp 


Pro 


Gin 


Tyr Ala 


305 








310 




Thr 


Lys 


Lys Phe 


Gly 


Lys 


Arg Asn 








325 






Thr 


Thr 


Gly Lys 


Thr 


Asn 


He Ala 






340 








Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp Thr 






355 






360 


Cys 


Val 


Asp Lys 


Met 


Val 


He Trp 




370 








375 


Lys 


Val 


Val Glu 


Ser 


Ala 


Lys Ala 
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10 GCG 



He 


Ala 


Val 


Pro 


Ser Asp 


Leu Asp 




10 








15 


Ser 


Phe 


Val 


Asn 


Trp Val 


Ala Glu 


25 








30 




Ser 


Asp 


Met 


Asp 


Leu Asn 


Leu lie 










45 




Glu 


Lys 


Leu 


Gin Arg Asp 


Phe Leu 








60 






Ala 


Pro 


Glu 


Ala 


Leu Phe 


Phe Val 






75 






80 


Phe 


His 


Met 


His 


Val Leu 


Val Glu 




90 








95 


Leu 


Gly Arg 


Phe 


Leu Ser 


Gin He 


105 








110 




Tvr 


Arg 


Gly 


He 


Glu Pro 


Thr Leu 










125 




Thr 


Arg Asn 


Gly Ala Gly Gly Gly 








140 






He 


Pro 


Asn 


Tyr 


Leu Leu 


Pro Lys 






155 




160 


Trp 


Thr 


Asn 


Met 


Glu Gin Tyr Leu 




170 








175 


Arg 


Lys. 


Arg 


Leu 


Val Ala 


Gin His 


185 








190 




Glu 


Gin 


Asn 


Lys 


Glu Asn 


Gin Asn 








205 




Arg 


Ser 


Lys 


Thr 


Ser Ala 


Arg Tyr 








220 






Asp 


Lys 


Gly 


He 


Thr Ser 


Glu Lys 






235 






240 


Ser 


Tyr 


He 


Ser 


Phe Asn 


Ala Ala 




250 








255 


Ala 


Ala 


Leu 


Asp Asn Ala Gly Lys 


265 








270 




Pro 


Asp 


Tyr 


Leu 


Val Gly Gin Gin 










285 




Arg 


He 


Tyr 


Lys 


He Leu 


Glu Leu 








300 






Ala 


Ser 


Val 


Phe Leu Gly Trp Ala 






315 






320 


Thr 


He 


Trp 


Leu Phe Gly Pro Ala 




330 








335 


Glu 


Ala 


He 


Ala 


His Thr 


Val Pro 


345 








350 




Asn 


Glu 


Asn 


Phe 


Pro Phe 


Asn Asp 










365 




Trp 


Glu 


Glu 


Gly Lys Met 


Thr Ala 








380 






He 


Leu Gly 


Gly Ser Lys 


Val Arg 
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385 






390 




395 








400 


Val 


Asp 


Gin Lys Cys 


Lys Ser Ser 


Ala 


Gin He 


Asp 


Pro Thr 


Pro 


Val 






405 






410 






415 




lie 


Val 


Thr Ser Asn 


Thr Asn Met 


Cys 


Ala Val 


He Asp Gly Asn Ser 






420 




425 






430 






Thr 


T 

Thr 


Phe Glu His 


Gin Gin Pro 


Leu 


Gin Asp Arg Met Phe 


Lys 


Phe 


Glu 




435 


440 








445 






Leu 


Thr Arg Arg 


Leu Asp His Asp 


Phe Gly 


Lys 


Val Thr 


Lys 


Gin 




450 




455 






460 






Glu 


Val 


Lys Asp Phe 


Phe Arg Trp Ala 


Lys Asp 


His 


Val Val 


Glu 


Val 


465 






470 




475 








480 


Glu 


His 


Glu Phe Tyr 


Val Lys Lys 


Gly 


Gly Ala 


Lys 


Lys Arg 


Pro 


Ala 






485 






490 






495 




Pro 


Ser 


Asp Ala Asp 


He Ser Glu 


Pro 


Lys Arg Val 


Arg Glu 


Ser 


Val 






500 




505 






510 






Ala 


Gin 


Pro Ser Thr 


Ser Asp Ala 


Glu 


Ala Ser 


He 


Asn Tyr 


Ala 


Asp 






515 


520 








525 




Arg 


Tyr 


Gin Asn Lys 


Cys Ser Arg 


His 


Val Gly Met Asn Leu Met 


Leu 




530 




535 






540 








Phe 


Pro 


Cys Arg Gin 


Cys Glu Arg Met 


Asn Gin 


Asn 


Ser Asn 


He 


Cys 


545 






550 




555 








560 


Phe 


Thr 


His Gly Gin 


Lys Asp Cys 


Leu 


Glu Cys 


Phe 


Pro Val 


Ser 


Glu 






565 






570 






575 




Ser 


Gin 


Pro Val Ser 


Val Val Lys 


Lys 


Ala Tyr 


Gin 


Lys Leu 


Cys 


Tyr 






580 




585 






590 






He 


His 


His He Met 


Gly Lys Val 


Pro 


Asp Ala 


Cys 


Thr Ala 


Cys 


Asp 






595 


600 








605 






Leu 


Val 


Asn Val Asp 


Leu Asp Asp 


Cys 


He Phe 


Glu 


Gin 








610 




615 






620 









<210> 4 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep 6 8 10 GCG 



<400> 4 
















Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He Val 


He 


Ala Val Pro Ser Asp Leu Asp 


1 








5 








10 15 


Glu 


His 


Leu 


Pro 


Gly 


He 


Ser Asp 


Ser 


Phe Val Asn Trp Val Ala Glu 








20 








25 


30 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro Asp 


Ser 


Asp Met Asp Leu Asn Leu He 






35 








40 




45 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val Ala 


Glu 


Lys Leu Gin Arg Asp Phe Leu 




50 










55 




60 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser Lys 


Ala 


Pro Glu Ala Leu Phe Phe Val 


65 










70 






75 80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser Tyr 


Phe 


His Met His Val Leu Val Glu 










85 








90 95 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met Val 


Leu 


Gly Arg Phe Leu Ser Gin He 








100 








105 


110 


Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg He 


Tyr 


Arg Gly He Glu Pro Thr Leu 






115 








120 




125 


Pro 


Asn 


Trp 


Phe 


Ala 


val 


Thr Lys 


Thr 


Arg Asn Gly Ala Gly Gly Gly 




130 










135 




140 


Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys Tyr 


He 


Pro Asn Tyr Leu Leu Pro Lys 


145 










150 






155 160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp Ala 


Trp 


Thr Asn Met Glu Gin Tyr Leu 










165 








170 175 
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Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 "* 205 

Pro Asn Ser Asp Ala Pro Val lie Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 ~ 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 
225 230 235 240 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260. 265 " 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys lie Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr*Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val lie Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455* * 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 ~ 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 5 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 20 GCC 
<400> 5 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Ala Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 



•a? r» 
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35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly lie Glu Pro Thr Leu 

115 120 * 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 ~ 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu* Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 * 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 ~ 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 . * 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 * *~ 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 " 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 ^ * 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 ~ 505 "* 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser lie Asn Tyr Ala Asp 
515 520 525 
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Arg 


Tyx 


Gin Asn 


Lys 


Cys 


Ser Arg 


His 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 




530 








535 








540 










Phe 


Pro 


Cys Arg 


Gin 


Cys 


Glu Arg Met 


Asn 


Gin 


Asn 


Ser 


Asn 


lie 


Cys 


545 








550 








555 










560 


Phe 


Thr 


His Gly Gin 


Lys 


Asp Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 








565 








570 










575 




Ser 


Gin 


Pro Val 


Ser 


Val 


Val Lys 


Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 






580 








585 










590 




lie 


His 


His lie 


Met 


Gly 


Lys Val 


Pro Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 






595 






600 










605 




Leu 


Val 


Asn Val 


Asp 


Leu Asp Asp 


Cys 


lie 


Phe 


Glu 


Gin 









610 615 620 



<210> 6 
<211> 536 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep 68 2 0 GCC 



<400> 6 




















Thr 


Ala 


Gly Phe 


Tyr 


Glu 


He Val 


He 


Lys 


Val 


Pro 


Ser Asp Leu Asp 


1 






5 








10 






15 


Glu 


His 


Leu Ala 


Gly 


He 


Ser Asp 


Ser 


Phe 


Val 


Asn 


Trp Val Ala Glu 






20 








25 








30 


Lys 


Glu 


Trp Glu 


Leu 


Pro 


Pro Asp 


Ser 


Asp 


Met 


Asp 


Leu Asn Leu He 






35 






40 










45 


Glu 


Gin 


Ala Pro 


Leu 


Thr 


Val Ala 


Glu 


Lys 


Leu 


Gin 


Arg Asp Phe Leu 




50 








55 








60 


Thr 


Glu 


Trp Arg 


Arg 


Val 


Ser Lys 


Ala 


Pro 


Glu 


Ala 


Leu Phe Phe Val 


65 








70 








75 




80 


Gin 


Phe 


Glu Lys 


Gly Glu 


Ser Tyr 


Phe 


His 


Met 


His 


Val Leu Val Glu 








85 








90 






95. 


Thr 


Thr 


Gly Val 


Lys 


Ser 


Met Val 


Leu 


Gly Arg 


Phe 


Leu Ser Gin He 






100 








105 








110 


Arg 


Glu 


Lys Leu 


He 


Gin 


Arg He 


Tyr Arg 


Gly 


He 


Glu Pro Thr Leu 






115 






120 










125 


Pro 


Asn 


Trp Phe 


Ala 


Val 


Thr Lys 


Thr Arg Asn Gly Ala Gly Gly Gly 




130 








135 








140 




Asn 


Lys 


Val Val 


Asp 


Glu 


Cys Tyr 


He 


Pro 


Asn 


Tyr 


Leu Leu Pro Lys 


145 








150 








155 




160 


Thr 


Gin 


Pro Glu 


Leu 


Gin 


Trp Ala 


Trp 


Thr 


Asn 


Met 


Glu Gin Tyr Leu 








165 








170 






175 


Ser 


Ala 


Cys Leu 


Asn 


Leu 


Thr Glu Arg Lys Arg Leu Val Ala Gin His 






180 








185 








190 


Leu 


Thr 


His Val 


Ser 


Gin 


Thr Gin 


Glu 


Gin 


Asn 


Lys 


Glu Asn Gin Asn 






195 






200 








205 


Pro 


Asn 


Ser Asp 


Ala 


Pro 


Val He 


Arg 


Ser 


Lys 


Thr 


Ser Ala Arg Tyr 




210 








215 








220 




Met 


Glu 


Leu Val 


Gly Trp Leu Val Asp 


Lys 


Gly 


He 


Thr Ser Glu Lys 


225 








230 








235 




240 


Gin 


Trp 


He Gin 


Glu 


Asp 


Gin Ala 


Ser 


Tyr 


He 


Ser 


Phe Asn Ala Ala 








245 








250 






255 


Ser 


Asn 


Ser Arg 


Ser 


Gin 


He Lys Ala Ala Leu Asp Asn Ala Gly Lys 






260 








265 








270 


He 


Met 


Ser Leu 


Thr 


Lys 


Thr Ala 


Pro 


Asp 


Tyr 


Leu 


Val Gly Gin Gin 






275 






280 










285 


Pro 


Val 


Glu Asp 


He 


Ser 


Ser Asn Arg 


He 


Tyr 


Lys 


He Leu Glu Leu 




290 








295 








300 




Asn Gly 


Tyr Asp 


Pro Gin Tyr Ala Ala 


Ser 


Val 


Phe 


Leu Gly Trp Ala 
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w *^ 










310 




J. XJJL 


T ,vq 




Phe Gly Lys Arg 










325 












Lys 


Thr 


Asn 


He 








340 








ir lie 


A Y r 


oxy 


Cys 


Val 


Asn 


Trp 






j j -j 










Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


370 










375 


Lys 


Val 


vax 


Glu 


Ser 


Ala 


Lys 


385 










390 




Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 










405 






He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 








420 








Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 






435 










Glu 


Leu 


Thr 


Arg Arg 


Leu 


Asp 




450 










455 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


465 








470 




Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 










485 






Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 








500 








Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 






515 










Arg 


Leu 


Ala 


Arg Gly His 


Ser 


530 










535 


<210> 7 













-9- 



315 320 
Asn Thr He Trp Leu Phe Gly Pro Ala 

330 335 
Ala Glu Ala He Ala His Thr Val Pro 

345 350 
Thr Asn Glu Asn Phe Pro Phe Asn Asp 
360 365 
Trp Trp Glu Glu Gly Lys Met Thr Ala 

3 80 

Ala He Leu Gly Gly Ser Lys Val Arg 

395 400 
Ser Ala Gin He Asp Pro Thr Pro Val 

410 415 
Met Cys Ala Val He Asp Gly Asn Ser 

425 430 
Pro Leu Gin Asp Arg Met Phe Lys Phe 
440 445 
His Asp Phe Gly Lys Val Thr Lys Gin 

460 

Trp Ala Lys Asp His Val Val Glu Val 

475 480 
Lys Gly Gly Ala Lys Lys Arg Pro Ala 

490 495 
Glu Pro Lys Arg Val Arg Glu Ser Val 

505 ' "* 510 

Ala Glu Ala Ser He Asn Tyr Ala Asp 
520 525 



<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 22 GCT 



<400> 7 
















Lys Val 




Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Pro 


1 






5 










10 




Glu 


His 


Leu 


Pro 


Gly 


Ala 


Ser 


Asp 


Ser 


Phe Val 


Asn 








20 








25 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp Met 


Asp 




35 










40 






Gin 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys Leu 




50 










55 








60 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro Glu 


Ala 


65 






70 








75 


His 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His Met 








85 










90 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly Arg 


Phe 






100 










105 




He 


Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 


Arg Gly 




115 










120 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg Asn Gly 




130 








135 








140 


Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro Asn 


Tyr 


145 








150 








155 




Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr Asn 


Met 



15 

Trp Val Ala Gli 
30 

Leu Asn Leu II < 
45 

Arg Asp Phe Lei 

Leu Phe Phe Va 

80 

Val Leu Val Gl 
95 

Leu Ser Gin 11 
110 

Glu Pro Thr Le 
125 



160 

lu Gin Tyr Leu 
165 * " 170 175 
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Ser 


Ala 


Cys 


Leu 


Asn 


Leu Thr 


Glu 


Arg 


Lys 


Arg Leu 


Val 


Ala 


Gin 


His 






180 








185 








190 






Leu 


Thr 


His 


Val 


Ser 


Gin Thr 


Gin 


Glu 


Gin 


Asn Lys 


Glu 


Asn 


Gin 


Asn 






195 








200 








205 








Pro 


Asn 


Ser 


Asp 


Ala 


Pro Val 


He 


Arg 


Ser 


Lys Thr 


Ser 


Ala 


Arg 


Tyr 




210 








215 








220 










Met 


Glu 


Leu 


Val 


Gly Trp Leu Val 


Asp 


Lys 


Gly He 


Thr 


Ser 


Glu 


Lys 


225 










230 








235 








240 


Gin Trp 


He 


Gin 


Glu Asp Gin Ala 


Ser 


Tyr 


He Ser 


Phe 


Asn 


Ala 


Ala 










245 








250 








255 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin He 


Lys 


Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly 


Lys 








260 








265 








270 






lie 


Met 


Ser 


Leu 


Thr 


Lys Thr 


Ala 


Pro 


Asp 


Tyr Leu 


Val 


Gly 


Gin 


Gin 






275 








280 








285 








Pro 


Val 


Glu 


Asp 


He 


Ser Ser 


Asn 


Arg 


He 


Tyr Lys 


He 


Leu 


Glu 


Leu 




290 








295 








300 










Asn Gly Tyr 


Asp 


Pro 


Gin Tyr Ala 


Ala 


Ser 


Val Phe 


Leu Gly 


Trp 


Ala 


305 










310 








315 








320 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys Arg 


Asn 


Thr 


He 


Trp Leu 


Phe 


Gly 


Pro 


Ala 










325 








330 








335 




Thr Thr Gly 


Lys 


Thr 


Asn He 


Ala 


Glu 


Ala 


He Ala 


His 


Thr 


Val 


Pro 








340 








345 








350 






Phe 


Tyr Gly 


Cys 


Val 


Asn Trp 


Thr 


Asn 


Glu 


Asn Phe 


Pro 


Phe 


Asn Asp 






355 








360 








365 








Cys 


Val 


Asp 


Lys 


Met 


Val He 


Trp 


Trp 


Glu Glu Gly Lys Met 


Thr 


Ala 




370 








375 








380 










Lys 


Val 


Val 


Glu 


Ser 


Ala Lys 


Ala 


He 


Leu Gly Gly Ser Lys 


Val Arg 


385 










390 








395 








400 


Val Asp Gin 


Lys 


Cys 


Lys Ser 


Ser 


Ala 


Gin 


He Asp 


Pro 


Thr 


Pro 


Val 










405 








410 








415 




lie 


Val 


Thr 


Ser 


Asn 


Thr Asn 


Met 


Cys 


Ala 


Val He Asp Gly 


Asn 


Ser 








420 








425 








430 






Thr 


Thr 


Phe 


Glu 


His 


Gin Gin 


Pro 


Leu Gin Asp Arg 


Met 


Phe 


Lys 


Phe 






435 








440 








445 








Glu 


Leu 


Thr 


Arg 


Arg 


Leu Asp 


His 


Asp 


Phe Gly Lys 


Val 


Thr 


Lys 


Gin 




450 








455 








460 










Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg 


Trp 


Ala 


Lys 


Asp His 


Val 


Val 


Glu 


Val 


465 










470 








475 








480 


Glu 


His 


Glu 


Phe 


Tyr 


Val Lys 


Lys 


Gly Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 










485 








490 








495 




Pro 


Ser Asp 


Ala 


Asp 


He Ser 


Glu 


Pro Lys Arg Val Arg Glu 


Ser 


Val 








500 








505 








510 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


Glu 


Ala 


Ser He 


Asn 


Tyr 


Ala Asp 






515 








520 








525 








Arg 


Tyr 


Gin 


Asn 


Lys 


Cys Ser 


Arg 


His 


Val Gly Met 


Asn 


Leu 


Met 


Leu 




530 








535 








540 










Phe 


Pro 


Cys 


Arg 


Gin 


Cys Glu 


Arg 


Met 


Asn 


Gin Asn 


Ser 


Asn 


He 


Cys 


545 










550 








555 








560 


Phe 


Thr 


His 


Gly Gin Lys Asp Cys 


Leu 


Glu 


Cys Phe 


Pro 


Val 


Ser 


Glu 










565 








570 








575 




Ser 


Gin 


Pro 


Val 


Ser 


Val Val 


Lys 


Lys 


Ala 


Tyr Gin 


Lys 


Leu 


Cys 


Tyr 








580 








585 








590 






He 


His 


His 


He 


Met 


Gly Lys 


Val 


Pro Asp Ala Cys 


Thr 


Ala 


Cys 


Asp 






595 








600 








605 








Leu 


Val 


Asn 


Val 


Asp 


Leu Asp Asp 


Cys 


He 


Phe Glu 


Gin 










610 








615 








620 











<210> 8 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
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<220> 

<223> Mutant rep protein: rep68 22 GCT 

^hr°Ala Gly Phe Tyr Glu lie Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 

Glu His Leu Pro Gly Ala Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 ^ 

GXu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 ^ ^ 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 

65 70 75 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 i° 5 
Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 

1 ac 150 155 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 I 70 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

Thr 
Asn 

210 z±s ***** _ _ 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He 

245 250 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

.260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 
275 280 285 

Val Glu Asp He Ser Ser Asn Arg He Tyr Lys 
290 295 300 



180 185 ^ 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 
- ««- onn 205 



195 200 205 
Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 
215 220 



Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 
Ser 
Ser 

275 <i ou 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 
Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

- - - 345 350 



340 -3^3 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cvs Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 ' 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

ion' 395 • • ■ 



385 39° 395 " 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 



405 4 10 _ 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He. Asp Gly Asn Ser 

420 4 25 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 _ 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe. Gly Lys Val Thr Lys Gin 
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450 










455 




Ala 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


465 








470 






Gly 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 










485 










Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 






500 








Ala 


505 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Glu 




515 










520 




Arg 


Leu 


Ala Arg 


Gly His 


Ser 


Leu 




530 










535 






<210> 9 

















460 

Lys Asp His Val Val Glu Val 
475 480 
Gly Ala Lys Lys Arg Pro Ala 
490 495 
Lys Arg Val Arg Glu Ser Val 

510 

Ala Ser He Asn Tyr Ala Asp 

525 



<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 29 GCG 



Thr°Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

- 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Ala Val Ala Glu 

20 25 n 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 4 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 110 

Arg Glu Lys Leu He' Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 
130 135 140 



Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
• j p 150 -Lois 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 1 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

Glu Gin Asn Lys Glu 
200 205 



145 150 155 

Gin 

Ala 

Thr 

195 

Pro Asn Ser Asp Ala Pro Val lie Arg Ser Lys Thr Ser Ala Arg Tyr 



Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 



210 " 2 15 220 , , 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 25 0 2bb 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 2 ™ 

Leu Thr Lys Thr Ala 

275 280 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 



260 265 
He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 



290 295 300 



Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 
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Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 
Thr Thr Gly Lys !£ Asn lie Ala Glu Ala He Ala His Thr Val Pro 

340 345 
Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

Cys Val HI Lys Met Val lie Trp Trp Glu Glu Gly Lys Met Thr Ala 

Lys III Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

III Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 ~ 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 *±3\J 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

_ _ 440 44ID 

Glu Leu Tnr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
Glu Va? Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
Glu His Glu Phe Tyr vll Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 
Pro Ser Asp Ala ill He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 
Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

Phe Pro Cys Arg Gin Cys llu Arg Met Asn Gin Asn Ser Asn He Cys 
- . e 550 555 

Al Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 ' 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

He His His lie Met Gly Lys Val III Asp Ala Cys Thr Ala Cys Asp 

595 600 ? 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
*m _ 615 620 



<210> 10 
<211> 536 
<212> PRT 

<213> Artificial Sequence 

<223> Mutant rep protein: rep68 29 GCG 

;nr°Ala°Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

5 10 
Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Ala Val Ala Glu 

20 25 ■ JU _ 

Lvs Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

y 3S 40 45 - 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

Thr Ola Trp Arg Arg Val ler Lys Ala Pro Glu Ala Leu Phe Phe Val 

c 70 75 **** 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 y 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 
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Arg Glu Lys Leu He Gin Arg lie Tyr Arg Gly He Glu Pro Thr Leu 

Pro. Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 

Tto Gin Pro Glu Leu G !n Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 X70 
Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

ISO 185 
Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

Pro Asn Ser Asp Ala Pro Val u! Arg Ser Lys Thr Ser Ala Arg Tyr 

Met G iu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

III Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

ogn 265 ^ 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 
280 z " 



Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

Asn HI Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

Lys vI2 Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

Va! Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

4 2 5 



Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

>-r 440 44 o 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

ACf\ 455 4bvJ 

Glu vH Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

470 4/3 
Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

Pro Ser Asp Ala As P He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 3AU 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 "=> 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 11 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
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<220> 

<223> Mutant rep protein: rep78 38 GCG 



<400> 11 



Thr 


Ala 


Gly 


Pne 


Tyr 


GJLU 


lie 


Val 


lie 


Lys Val Pro Ser Asp 


Leu 




1 
















10 


15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


ber 


Phe Val Asn Trp Val 


Ala 


UlU 








20 










30 . 






Lys 


Glu 


Trp 


Glu 


Leu 


Ala 


Pro 


Asp 


Ser 


Asp Met Asp Leu Asn 


Leu 


lie 




35 










A A 
40 




45 






Glu 


Gin 
50 


Ala 


Pro 


Leu 


Thr 


Val 
55 


Ala 


Glu 


Lys Leu Gin Arg Asp 
60 


Phe 


Lieu 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro Glu Ala Leu Phe 


Phe 


vai 


65 






70 








75 




n n 
o u 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His Met His Val Leu 


Val 


bill 








85 










90 


95 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly Arg Phe Leu Ser 


Gin 


He 






100 








t a e 
105 


110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


lie 


Tyr 


Arg Gly He Glu Pro 


Thr 


jueu 




115 










^ A A 

120 




125 






Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg Asn Gly Ala Gly Gly 


tiiy 




130 








135 






140 






Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro Asn Tyr Leu Leu 


Pro 


Lys 


145 






150 








155 




low 


Thr 


— « 

Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr Asn Met Glu Gin 


Tyr 


Leu 










165 








170 


175 


XllS 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys Arg Leu Val Ala 


Gin 






180 










IOC 

185 


190 






Leu 


Thr 


His 
195 


Val 


Ser 


Gin 


Thr 


Gin 

O A A 


GlU 


Gin Asn Lys Glu Asn 

205 


Gin 


AbU 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser Lys Thr Ser Ala 


Arg 


iyr 




210 








215 






220 






Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


val 


Asp 


Lys Gly He Thr Ser 


Glu 


Lys 


225 








A O A 

230 








235 




240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr He Ser Phe Asn 


Ala 


Ala 
















250 


255 




Ser 


Asn 


Ser 


Arg 
2£0 


Ser 


Gin 


He 


Lys 


Ala 
265 


Ala Leu Asp Asn Ala 

270 


Gly 


Lys 


lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp Tyr Leu Val Gly Gin 


Gin 






275 








280 




285 






Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He Tyr Lys He Leu 


Glu 


Leu 




290 








295 






300 




Ala 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser Val Phe Leu Gly Trp 


305 




310 








315 




320 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He Trp Leu Phe Gly 


Pro 


Ala 






325 










330 


335 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala He Ala His Thr 


Val 


Pro 






340 










345 


350 






Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu Asn Phe Pro Phe 


Asn 


Asp 




355 








360 




365 




Ala 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu Glu Gly Lys Met 


Thr 


370 






375 






380 


Val 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly Gly Ser Lys 


Arg 


385 










390 








395 




400 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin He Asp Pro Thr 


Pro 


Val 






405 










410 


415 




He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala Val He Asp Gly Asn 


Ser 








420 










425 


430 




Phe 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin Asp Arg Met Phe 


Lys 






435 










440 




445 




Gin 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe Gly Lys Val Thr 


Lys 
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Atzn 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 



ack 470 475 

Glu His Glu Phe Tyx Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 



Pro Ser Asp Ala Asp lie Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

Ser Thr Ser Asp Ala 

515 520 
Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 



500 bUb 

Ala Glu Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

520 525 



530 535 ~ 540 



Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

j. j r 550 333 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 
Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 
lie His His He Met Gly Lys Val Pro Asp Ala Cys Thr. Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 12 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> , 

<223> Mutant rep protein: rep68 38 GCG 

£nr°Ala 2 Gly Phe Tyr Glu He Val lie Lys Val Pro Ser Asp Leu Asp 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

Lys Glu Trp Glu Leu Ala Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 
50 55 60 . . „ , 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 

*j q 75 * 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 
Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

<3L 0 5 



Arg Glu Lys Leu lie Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 -. 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 "5 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 

- r- « 155 **" 



130 135 140 

Lys 

^5 ^5 

ihr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 



165 170 
Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 I 85 190 

195 aww 
Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 



Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 
-** " 200 205 



210 215 220 



Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 2 
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Gln Trp lie Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

465 470 475 ~ 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 ~ 535 

<210> 13 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 39 GCA 



15 

Val Asn Trp Val Ala Gli 

30 

Met Asp Leu Asn Leu Il< 
45 

Leu Gin Arg Asp Phe Lei 
60 

Glu Ala Leu Phe Phe Va. 
75 80 
Met His Val Leu Val Gl 1 

95 



<400> 13 










Val 


He 


Lys 


Thr 


Ala Gly 


Phe 


Tyr 


Glu 


He 


1 




5 










10 


Glu 


His Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 




20 








25 




Lys 


Glu Trp 


Glu 


Leu 


Pro 


Ala 


Asp 


Ser 


Asp 


35 










40 






Glu 


Gin Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


50 








55 




Ala 


Pro 


Thr 


Glu Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 








70 






Phe 


His 


Gin 


Phe Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 






85 










90 


Thr 


Thr Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly 
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100 


Arg 


Glu 


Lys 


Leu 






115 




Pro 


Asn 


Trp 


Phe 




130 






Asn 


Lys 


Val 


Val 


1 AC 

145 








Thr 


Gin 


Pro 


Glu 


Ser 


Ala 


Cys 


Leu 








180 


Leu 


Thr 


His 


Val 






195 




Pro 


Asn 


Ser 


Asp 




210 






Met 


Glu 


Leu 


Val 


225 








Gin 


Trp 

ST 


He 


Gin 


Ser 


Asn 


Ser 


Arg 








260 


He 


Met 


Ser 


Leu 






275 




Pro 


Val 


Glu 


Asp 




290 






Asn 


Gly 


Tyr 


Asp 


305 








Thr 


Lys 


Lys 


Phe 


Thr 


Thr 


Gly 


Lys 








340 


Phe 


Tyr 


Gly 


Cys 






355 




Cys 


Val 


Asp 


Lys 




370 






Lys 


Val 


Val 


Glu 


385 








Val 


Asp 


Gin 


Lys 


He 


Val 


Thr 


Ser 








420 


Thr 


Thr 


Phe 


Glu 






435 




Glu 


Leu 


Thr 


Arg 




450 






Glu 


Val 


Lys 


Asp 


465 








Glu 


His 


Glu 


Phe 


Pro 


Ser 


Asp 


Ala 








500 


Ala 


Gin 


Pro 


Ser 






515 




Arg 


Tyr 


Gin 


Asn 




530 






Phe 


Pro 


Cys 


Arg 


545 








Phe 


Thr 


His 


Gly 


Ser 


Gin 


Pro 


Val 








580 



He 


Gin Arg 


He 








120 


Ala 


Val 


Thr 


Lys 






135 




Asp 


Glu 


Cys 


Tyr 










X i 

L6U 


Gin 


Trp 


A 1 -a 
nld 


165 








Asn 


Leu 


Thr 


Glu 


Ser 


Gin 


Thr 


Gin 








200 


Ala 


Pro 


Val 


He 






215 




Gly 


Trp 


Leu 


Val 




230 






GlU 


Asp 


Gin 


a. j. a 


245 








Ser 


Gin 


He 


Lys 


Thr 


Lys 


Thr 


Ala 






280 


He 


Ser 


Ser 


Asn 






295 




Pro 


Gin 


Tyr 


Ala 




310 






pi,. 

tjjLy 


Lys 


Arg 


ash 


325 








Thr 


Asn 


He 


Ala 


Val 


Asn 


Trp 


Thr 








360 


Met 


Val 


He 


Trp 






375 




Ser 


Ala 


Lys 


Ala 




390 






Cys 


Lys 


Ser 


Ser 


405 








Asn 


Thr 


Asn 


Met 


His 


Gin 


Gin 


Pro 








440 


Arg 


Leu 


Asp 


His 






455 




Phe 


Phe 


Arg 


Trp 




470 






Tyr 


Val 


Lys 


Lys 


485 








Asp 


He 


Ser 


Glu 


Thr 


Ser 


Asp 


Ala 








520 


Lys 


Cys 


Ser 


Arg 






535 




Gin 


Cys 


Glu 


Arg 




550 






Gin 


Lys 


Asp 


Cys 


565 








Ser 


Val 


Val 


Lys 



105 



Tyr 


Arg 


Gly 


He 


Thr 


Arg 


Asn 


Gly 








140 


He 


Pro 


Asn 


Tyr 






155 




Trp 


Thr 


Asn 


Met' 


170 








T.vc 






185 








Glu 


Gin 


Asn 


Lys 


Arg 


Ser 


Lys 


Thr 








220 


Asp 


Lys 


Gly 


He 






235 




Ser 


Tyr 


He 


Ser 




250 








7\ 1 -a 






265 








Pro 


Asp 


Tyr 


Leu 


Arg 


He 


Tyr 


Lys 








300 


Ala 


Ser 


Val 


Phe 






315 




Thr 


He 


Trp 


Leu 




330 






V3JLU 


7\ "1 -j 


Tie 

-I. -A. w 


Ala 


345 








Asn 


Glu 


Asn 


Phe 


Trp 


Glu 


Glu 


Gly 






380 


He 


Leu 


Gly 


Gly 






395 




Ala 


Gin 


He 


Asp 




410 






Cys 


Ala 


Val 


He 


425 








Leu 


Gin 


Asp 


Arg 


Asp 


Phe 


Gly 


Lys 








460 


Ala 


Lys 


Asp 


His 






475 




Gly 


Gly 


Ala 


Lys 




490 






Pro 


Lys 


Arg 


Val 


505 








Glu 


Ala 


Ser 


He 


His 


Val 


Gly 


Met 








540 


Met 


Asn 


Gin 


Asn 






555 




Leu 


Glu 


Cys 


Phe 




570 






Lys 


Ala 


Tyr 


Gin 



585 





110 






Glu 


Pro 


Thr 


Leu 


125 








Ala 


Gly Gly 


Gly 


Leu 


Leu 


Pro 


Lys 








160 


Glu 


Gin Tyr 


Leu 






175 




Val 


Ala 


Gin 


His 




190 






Glu 


Asn 


Gin 


Asn 










Ser 


Ala Arg 


Tyr 


Thr 


Ser 


Glu 


Lys 








240 


Phe 


Asn 


Ala 


Ala 






255 




Asn 


Ala Gly 


Lys 




270 






Val 


Gly Gin 


Gin 


nor 








He 

• 


Leu 


Glu 


Leu 


Leu 


Gly Trp 


Ala 








320 


Phe 


Gly 


Pro 


Ala 




335 




His 


Thr 


Val 


Pro 




350 






Pro 


Phe 


Asn 


Asp 


•J W —J 








Lys 


Met 


Thr 


Ala 


Ser 


Lys 


Val 


Arg 








400 


Pro 


Thr 


Pro 


Val 






415 




Asp 


Gly Asn 


Ser 




430 






Met 


Phe 


Lys 


Phe 


445 








Val 


Thr 


Lys 


Gin 


Val 


Val 


Glu 


Val 








480 


Lys 


Arg 


Pro 


Ala 






495 




Arg 


Glu 


Ser 


Val 




510 






Asn 


Tyr Ala 


Asp 


525 








Asn 


Leu 


Met 


Leu 


Ser 


Asn 


He 


Cys 








560 


Pro 


Val 


Ser 


Glu 






575 




Lys 


Leu 


Cys 


Tyr 




590 
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He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 ** 615 620 

<210> 14 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 39 GCA 



<400> 14 



Thr 


Ala Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 


1 








5 










10 










15 


Glu 


Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 








20 








25 










30 




He 


Lys 


Glu Trp 


Glu 


Leu 


Pro 


Ala 


Asp 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 




35 










40 










45 




Phe 




Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


val 


Ala 


Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Leu 




50 










55 










60 








Val 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


65 




70 










75 








Val 


80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Glu 








85 










90 










95 


He 


Thr 


Thr Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly Arg 


Phe 


Leu 


Ser 


Gin 








100 








105 










110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 


Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 




115 










120 










125 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg Asn Gly 


Ala Gly Gly Gly 




130 








135 










140 








Lys 


Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro Asn Tyr 


Leu 


Leu 


Pro 


145 






150 










155 










160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 










165 








170 










175 


His 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 






ISO 










185 










190 


Gin 




Leu 


Thr 


His 
195 


Val 


Ser 


Gin 


Thr 


Gin 
200 


Glu 


Gin 


Asn 


Lys 


Glu 
205 


Asn 


Asn 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He Arg 


Ser 


Lys 


Thr 


Ser Ala Arg 


Tyr 




210 








215 










220 






Glu 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val Asp 


Lys 


Gly 


He 


Thr 


Ser 


Lys 


225 








230 










235 








Ala 


240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 








245 










250 










255 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 








260 










265 










270 




Gin 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin 






275 








280 










285 








Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


He 


Tyr Lys 


He 


Leu 


Glu 


Leu 




290 








295 










300 








Ala 


Asn 


Gly Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu Gly Trp 


305 








310 










315 










320 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 






325 










330 










335 




Thr 


Thr Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 








340 










345 










350 






Phe 


Tyr Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe Asn Asp 






355 










360 










365 




Thr 


Ala 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp Trp 


Glu Glu Gly 


Lys 


Met 
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375 380 



Val Asp Gin Lys Cys Lys Ser Ser Ala Gin lie Asp Pro Tnr Fro vax 

405 410 
He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

4 2 5 



420 



Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
Gin 
Thr 
Phe 

435 44U **" 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

Glu Val Lys Asp Phe Phe Arg" Trp Ala Lys Asp His Val Val Glu Val 
Ag'tz 470 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 15 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> , 

<223> Mutant rep protein: rep7B 53 gci 

£hr°Ala 5 Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 -i 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 3 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

Glu Gin Ala Pro Ala Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 ^° 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Gly Val 
100 
Lys Leu 
115 

Trp Phe 

Val Val 

Pro Glu 

Cys Leu 
180 
His Val 
195 

Ser Asp 
210 ^ ad 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 

225 230 ' 235 
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Gln Trp lie Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 



Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 - - 

Leu Thr Lys Thr Ala 

o "7 c 280 

Pro Val Glu Asp He Ser Ser. Asn Arg He Tyr Lys He Leu Glu Leu 



He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

280 zod 



290 295 . 300 



Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

3 2 



Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 - 

Gly Cys Val Asn Trp Thr 

355 360 
Asp Lys Met Val He Trp 

Lys III Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 



340 -r 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

He Trp Trp Glu Glu Gly 
375 380 



360 365 
Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 



390 395 
lit Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 , 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 
43S 440 4 15 

Glu VaS Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 
Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 S05 J "" u 



Glu Leu Tnr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

455 460 



Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 
Gin Asn Lys Cys Ser 
i 535 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 



Arg Tyr Sin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
3 j S35 540 



cac 550 555 

Pne Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 0/0 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 - > *' u 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 16 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 53 GCT 

£nr°Ala 6 Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

5 10 
Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 
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20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 



35 40 45 

Al, 

Tr 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 



Glu Gin Ala Pro Ala Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

en 55 60 

Glu Ala Leu Phe Phe Va: 

65" ■ ' 70 75 80 



Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 



85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 110 



Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 12 0 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

135 140 



Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 i75 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin Has 

180 I 85 
Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 2 " 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 « s 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cvs Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 
Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 ' 470 475 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 
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Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<,210> 17 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 59 GCG 
<400> 17 

Thr Ala Gly Phe Tyr Glu lie Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lvs Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

* 35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Ala Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 ~ 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 ~ 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
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370 








375 






Lys 


Val 


Val 


Glu 


Ser 


Ala Lys 


Ala 


He 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys Ser 


Ser 


Ala 








405 








lie 


Val 


Thr 


Ser 


Asn 


Thr Asn 


Met 


Cys 








420 








425 


Thr 


Thr 


Phe 


Glu 


His 


Gin Gin 


Pro 


Leu 






435 








440 




Glu 


Leu 


Thr 


Arg Arg Leu Asp 


His 


Asp 




450 








455 






Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg 


Trp 


Ala 


465 










470 






Glu 


His 


Glu 


Phe Tyr Val Lys 


Lys 


Gly 










485 








Pro 


Ser 


Asp 


Ala 


Asp 


He Ser 


Glu 


Pro 






500 








505 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


Glu 






515 








520 




Arg 


Tyr 


Gin 


Asn 


Lys 


Cys Ser 


Arg 


His 


530 








535 






Phe 


Pro 


Cys 


Arg 


Gin 


Cys Glu 


Arg 


Met 


545 










550 






Phe 


Thr 


His 


Gly 


Gin 


Lys Asp 


Cys 


Leu 










565 








Ser 


Gin 


Pro 


Val 


Ser 


Val Val 


Lys 


Lys 








580 








585 


He 


His 


His 


He Met Gly Lys 


Val 


Pro 






595 








600 




Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 


Asp 


Cys 




610 








615 







<210> 18 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep 68 59 



<400> 18 



Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


Val 


He 


1 

Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 








20 










25 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 




35 










40 




Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 




50 










55 






Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


65 










70 








Gin 


Phe 


Glu 


Lys 


Gly Glu 


Ser 


Tyr 


Phe 








85 










Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 






100 










105 


Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 




115 










120 




Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 




130 








135 






Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 



145 150 
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380 










Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 




395 










400 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


410 








415 




Ala 


Val 


He 


Asp 


Gly Asn 


Ser 










430 






Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 








445 








Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 






460 










Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




/l *7 C 










480 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


490 










.495 




Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 


* 






510 






Ala 


Ser 


He 


Asn Tyr Ala Asp 








525 








Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 


• 


540 










Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 




555 










560 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 


570 








575 




Ala 


Tyr 


Gin 


Lys 


Leu Cys 


Tyr 










590 






Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 








605 








He 


Phe 


Glu 


Gin 












620 










GCG 














Lys 


Val 


Pro 


Ser Asp 


Leu Asp 


10 










15 




Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 








30 






Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 






45 








Lys 


Ala 


Gin 


Arg 


Asp 


Phe 


Leu 




60 










Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 




75 










80 


His 


Met 


His 


Val 


Leu 


Val 


Glu 


90 










95 




Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 








110 






Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 






125 








Arg 


Asn 


Gly 


Ala Gly Gly Gly 




140 










Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 




155 








160 
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Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 
Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 
Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 ~ 215 220 

Met Glu Leu Val Qly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 " u 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 " 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 ~ 310 315 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 
Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 ~ 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 4 <- 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 4 25 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 - 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 19 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 64 GCT 

Thr°Ala 9 Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 
Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 
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,c 30 
20 25 



Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 
Glu Gin aL Pro Leu Thr Val tL Glu Lys Leu Gin Arg Asp Phe Ala 
Thr llu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 
Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 



Arg Glu Lys Leu He Gin Arg lie Tyr Arg Gly He Glu Pro Thr Leu 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

3* 3 5 



Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 

Trp Ala Trp Thr 

170 

Thr Glu Arg Lys 
185 

Thr Gin Glu Gin 
200 

Val He Arg Ser 
215 

Leu Val Asp Lys 

III Trp He Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 
Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 
He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 
Pro Val III Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
Asn lly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 



Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 
Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 
Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 
Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 
Met Glu Leu Val Gly Trp III Val Asp Lys Gly He Thr Ser Glu Lys 



Thr Thr Gly Lys Thr Asn He Ala Glu HI He Ala His Thr Val Pro 



345 



Phe Tyr Gly Cys Val Asn Trp Thr A^n Glu Asn Phe Pro Phe Asn Asp 

Cys Val ASP Lys Met Val lie Trp Trp Glu Glu Gly Lys Met Thr Ala 

Lys III Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

Thr Thr Phe Glu His Gin Gin Pro til Gin Asp Arg Met Phe Lys Phe 

Glu Leu Tta Arg Arg Leu Asp nts Asp Phe Gly Lys Val Thr Lys Gin 

Glu vll Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

<£u His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

Pro Ser Asp Ala As P He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 
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Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


Glu 




515 










520 


His 


Arg 


Tyr 
530 


Gin 


Asn 


Lys 


Cys 


Ser 
535 


Arg 


Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


Met 


545 








550 




Cys 


Leu 


Phe 


Thr 


His Gly Gin 


Lys 


Asp 










565 










Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 




580 








Val 


585 


He 


His 


His 


He 


Met 


Gly 


Lys 


Pro 




595 










600 


Cys 


Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 


610 










615 







525 

Val Gly Met Asn Leu Met Leu 
540 

Asn Gin Asn Ser Asn He Cys 
555 560 
Glu Cys Phe Pro Val Ser Glu 

570 ~ 575 
Ala Tyr Gin Lys Leu Cys Tyr 

590 

Asp Ala Cys Thr Ala Cys Asp 

605 

He Phe Glu Gin 
620 

<210> 20 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> t 

<223> Mutant rep protein: rep68 64 GCT 

£nr°Ala°Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

Glu His Leu Pro Gly lie Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Ala 

j. n 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
<r e 70 7i> 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 ^ 

Val 
100 
Leu 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

_ "i "3 c 140 



Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

105 11U 



TOO auj 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

Lys Thr Arg Asn Gly Ala 
Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 
Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 
Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 
200 205 



195 ^swv/ 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

~ o-i c 220 



91 n 215 220 

Met 5lu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
„c > 230 235 , I? 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 2 50 



Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 * ' u 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 



WO 03/018820 



PCT/LB02/04087 



-28- 



n qu www 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 
Thr Thr Gly Lys Tnr Asn He Ala Glu Ala He Ala His Thr Val Pro 
Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 
Cys Val Asp Lys Met Val lie Trp Trp Glu Glu Gly Lys Met Thr Ala 
Lys III Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
lit Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 
He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 
Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 
Glu Leu Thr Arg Arg Leu Asp £. Asp Phe Gly Lys Val Thr Lys Gin 
Glu vll Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
all His Glu Phe Tyr Va£ Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 
Pro Ser Asp Ala ill He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 
Ala Gin Pro III Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 



51S 520 
Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 21 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
2 2 0 

<223> Mutant rep protein: rep78 74 GCG 



Tnr^Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 
oitt His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 
Ly s Glu Trp G?u Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 
Glu Gin 5a Pro Leu Thr Val aL Glu Lys Leu Gin Arg Asp Phe Leu 
Thr gSu Trp Arg Arg Val Ser Lys Ala Ala Glu Ala Leu Phe Phe Val 



Sin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 
Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 
Arg Glu Lys Leu He Gin Arg lie Tyr Arg Gly He Glu Pro Thr Leu 



Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 
Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 
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Thr 


Gin 


Pro 


Glu 


Ser 


Ala 


Cys 


Leu 








180 


Leu 


Thr 


His 


Val 






195 




Pro 


Asn 


Ser 


Asp 




210 






Met 


Glu 


Leu 


Val 


225 








Gin 


Tit* 


He 


Gin 


Cpr 

W S** 


Asn 


Ser 


Arcr 








260 


lie 


Met 


Ser 


Leu 






275 




Pro 


Val 


Glu 


Asp 




290 






Asn 


Gly 


Tyr 


Asp 


305 








Thr 


Lvs 


Lvs 


Phe 


TVit* 

A X 1 J- 


Thr 


Glv 


Lvs 








340 


Phe 


Tyr 


Gly 

-* 


Cys 






355 




Cvs 


Val 


Asp 


Lys 




370 






Lys 


Val 


Val 


Glu 


385 








Val 


Asn 


Gin 


Lvs 

J; 


lie 


Val 


Thr 


Ser 








420 


Thr 


Thr 


Phe 


Glu 






435 




Glu 


Leu 


Thr 


Arg 




450 






Glu 


Val 


Lys 


Asp 


465 








Glu 


His 


Glu 


Phe 


Pro 


Ser 


Asp 


Ala 








500 


Ala 


Gin 


Pro 


Ser 






515 




Arg 


Tyr 


Gin 


Asn 




530 






Phe 


Pro 


Cys 


Arg 


545 








Phe 


Thr 


His 


Gly 


Ser 


Gin 


Pro 


Val 








580 


He 


His 


His 


He 






595 




Leu 


Val 


Asn 


Val 




610 







Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 

200 

Ala Pro Val He 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin He Lys 

Thr Lys Thr Ala 

280 

He Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn He Ala 

Val Asn Trp Thr 

360 

Met Val He Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 

440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp He Ser Glu 

Thr Ser Asp Ala 

520 

Lys Cys Ser Arg 
535 

Gin Cys Glu Arg 
550 

Gin Lys Asp Cys 
565 

Ser Val Val Lys 

Met Gly Lys Val 

600 

Asp Leu Asp Asp 
615 



Trp 


Thr 


Asn Met 




170 




Arg 


Lys 


Arg Leu 


IDC 






Glu 


Gin 


Asn Lys 


Arg 


Ser 


Lys Thr 






220 


Asp 


Lys 


Gly He 






235 


Ser 


Tyr 


He Ser 




250 




Ala 


Ala 


Leu Asp 


265 






Pro 


Asp 


Tyr Leu 


Arg 


He 


Tyr Lys 




300 


Ala 


Ser 


Val Phe 






315 


Thr 


He 


Trp Leu 




330 




Glu 


Ala 


He Ala 


345 






Asn 


Glu 


Asn Phe 


Trp 


Glu 


Glu Gly 




380 


He 


Leu 


Gly Gly 






395 


Ala 


Gin 


He Asp 




410 




Cys 


Ala 


Val He 


yi n r 






Leu 


Gin 


Asp Arg 


Asp 


Phe 


Gly Lys 




460 


Ala 


Lys 


Asp His 






475 


Gly 


Gly 


Ala Lys 




490 




Pro 


Lys 


Arg Val 


505 






Glu 


Ala 


Ser He 


His 


Val 


Gly Met 






540 


Met 


Asn 


Gin Asn 






555 


Leu 


Glu 


Cys Phe 




570 




Lys 


Ala 


Tyr Gin 


585 






Pro 


Asp 


Ala Cys 


Cys 


He 


Phe Glu 




620 



Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 

240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 

400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 

Asn Leu Met Leu 

Ser Asn He Cys 

560 

Pro Val Ser Glu 
575 

Lys Leu Cys Tyr 
590 

Thr Ala Cys Asp 

605 

Gin 
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<2X2> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 74 GCG 
<400> 22 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Ala Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 no 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 * 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 ^ 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
22 5 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 " 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 * 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 
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Thr 


Thr 


Phe 


Glu His Gin 


Gin 


Pro 






435 






440 


Glu 


Leu 


Thr 


Arg Arg Leu Asp His 




450 






455 




Glu 


Val 


Lys 


Asp Phe Phe 


Arg 


Trp 


465 




470 






Glu 


His 


Glu 


Phe Tyr Val 


Lys 


Lys 








485 






Pro 


Ser 


Asp 


Ala Asp He 


Ser 


Glu 






500 






Ala 


Gin 


Pro 


Ser Thr Ser 


Asp 


Ala 






515 






520 


Arg 


Leu 


Ala 


Arg Gly His 


Ser 


Leu 


530 






535 





<210> 23 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 



<400> 23 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Ala 


Ser 


Tyr 










85 








Thr 


Thr 


Gly: 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 






115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 










135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 








215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 



Leu Gin Asp 


Arg 


Met Phe 


Lys 


Phe 






445 






Asp Phe Gly 


Lys 


Val Thr 


Lys 


Gin 




460 








Ala Lys Asp 


His 


Val Val 


Glu 


Val 


475 








480 


Gly Gly Ala 


Lys 


Lys Arg 


Pro 


Ala 


490 






495 




Pro Lys Arg 


Val 


Arg Glu 


Ser 


Val 


505 




510 






Glu Ala Ser 


He 


Asn Tyr 


Ala 


Asp 






525 







86 GCG 



He 


Lys 


Val 


Pro 


Ser Asp 


Leu 


Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 






Ser 


Asp 


Met 


Asp 


Leu 

A C 


Asn 


Leu 


He 


Glu 


Lys 


Leu 


Gin Arg Asp 


Phe 


Leu 








60 










Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 




Leu 


Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 










110 






Tyr 


Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 










125 








Thr 


Arg 


Asn 


Gly Ala Gly 


Gly 


Gly 








140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 








160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 










190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 








205 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 






220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 




235 










240 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 




250 










255 




Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 


265 








270 






Pro 


Asp Tyr 


Leu Val Gly 


Gin 


Gin 










285 








Arg 


He Tyr 


Lys 


He 


Leu 


Glu 


Leu 
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290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 . 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 * 585 590 

He His His lie Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 " 620 

<210> 24 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 86 GCG 
<400> 24 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 * 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 
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Gln Phe Glu Lys Gly Ala Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 110 

Arg Glu Lys Leu lie Gin Arg lie Tyr Arg Gly lie Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr lie Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 " 205 

Pro Asn Ser Asp Ala Pro Val lie Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 - 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 * 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 " 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 



<210> 25 
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<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 88 GCC 
<400> 25 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Ala Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 " 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 ' ~ 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 * 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

24S 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 " 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 " 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 
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Thr 


Thr 


Phe Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin Asp 


Arg 


Met 


Phe Lys 


Phe 






435 








440 








445 






Glu 


Leu 


Thr Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe Gly 


Lys 


Val 


Thr Lys 


Gin 




450 






455 








460 








Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys Asp 


His 


Val 


Val Glu 


Val 


465 






470 








475 








480 


Glu 


His 


Glu Phe 


Tyr 


Val 


Lys 


Lys 


Gly 


Gly Ala 


Lys 


Lys 


Arg Pro 


Ala 








485 










490 






495 




Pro 


Ser 


Asp Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys Arg 


Val 


Arg 


Glu Ser 


Val 






500 










505 








510 




Ala 


Gin 


Pro Ser 


Thr 


Ser Asp 


Ala 


Glu 


Ala Ser 


He 


Asn Tyr Ala Asp 






515 








520 








525 






Arg 


Tyr 


Gin Asn 


Lys 


Cys 


Ser 


Arg 


His 


Val Gly 


Met 


Asn 


Leu Met 


Leu 


530 








535 








540 








Phe 


Pro 


Cys Arg 


Gin 


Cys 


Glu 


Arg 


Met 


Asn Gin 


Asn 


Ser 


Asn He 


Cys 


545 






550 








555 








560 


Phe 


Thr 


His Gly 


Gin 


Lys 


Asp 


Cys 


Leu 


Glu Cys 


Phe 


Pro 


Val Ser 


Glu 






565 










570 






575 




Ser 


Gin 


Pro Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala Tyr 


Gin 


Lys 


Leu Cys 


Tyr 






580 








585 








590 




lie 


His 


His He 


Met Gly 


Lys 


Val 


Pro 


Asp Ala 


Cys 


Thr Ala Cys 


Asp 






595 








600 








605 






Leu 


Val 


Asn Val 


Asp 


Leu 


Asp 


Asp 


Cys 


He Phe 


Glu 


Gin 







610 615 620 



<210> 26 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep 68 88 GCC 



<400> 26 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys Val 


Pro Ser Asp 


Leu Asp 


1 






5 










10 




15 


Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe Val 


Asn Trp Val 


Ala Glu 








29 








25 




30 




Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp Met 


Asp Leu Asn 


Leu He 




35 










40 






45 




Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys Leu 


Gin Arg Asp 


Phe Leu 




50 










55 






60 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro Glu 


Ala Leu Phe 


Phe Val 


65 








70 








75 




80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Ala 


Phe 


His Met 


His Val Leu 


Val Glu 








85 










90 




95 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly Arg 


Phe Leu Ser 


Gin He 






100 










105 




110 




Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 


Arg Gly 


He Glu Pro 


Thr Leu 




115 










120 






125 




Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg Asn 


Gly Ala Gly Gly Gly 




130 










135 








140 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro Asn 


Tyr Leu Leu Pro Lys 


145 








150 








155 




160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr Asn 


Met Glu Gin Tyr Leu 










165 






170 




175 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys Arg 


Leu Val Ala 


Gin His 








180 










185 




190 




Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin Asn 


Lys Glu Asn 


Gin Asn 






195 










200 






205 




Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser Lys 


Thr Ser Ala Arg Tyr 
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„et g!u Leu val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
III Trp lie Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 
Ser Asn Ser Arc, Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 
He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 
Pro Val III Asp lie Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
5g Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 
Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 
Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 
Cys Val III Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
Lys Si Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
Xl Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 
He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 
Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 
Glu Leu Thr Arg Arg Leu Asp His Asp Phe Giy Lys Val Thr Lys Gin 
Glu Va°i Lys »p Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
g!u His Glu Phe Tyr vll Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 
Pro Ser Asp Ala til He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 
A la Gin Pro ler Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 



530 



535 



<210> 27 
<211> 621 
<212> PRT 

<213> Artificial Sequence 



<223> Mutant rep protein: rep 78 101 GCA 

£nr°£la 7 Gly Phe Tyr Glu He Val lie Lys Val Pro Ser Asp Leu Asp 
His Leu Pro oly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 
Lys Glu Trp gL Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 
Glu Gin £• Pro Leu Thr Val "a Glu Lys Leu Gin Arg Asp Phe Leu 
Thr 11* Trp Arg Arg Val ler Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 
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Gln Phe Glu Lys 

Thr Thr Gly Val 

100 

Arg Glu Lys Leu 
115 

Pro Asn Trp Phe 
130 

Asn Lys Val Val 
145 

Thr Gin Pro Glu 

Ser Ala Cys Leu 

180 

Leu Thr His Val 
195 

Pro Asn Ser Asp 
210 

Met Glu Leu Val 
225 

Gin Trp He Gin 

Ser Asn Ser Arg 

260 

He Met Ser Leu 
275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
3 05 

Thr Lys Lys Phe 

Thr Thr Gly Lys 

340 

Phe Tyr Gly Cys 
355 

Cys Val Asp_ Lys 
370 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

He Val Thr Ser 

420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 

Pro Ser Asp Ala 

500 

Ala Gin Pro Ser 
515 

Arg Tyr Gin Asn 
530 

Phe Pro Cys Arg 
545 

Phe Thr His Gly 



Gly Glu Ser Tyr 
85 

Ala Ser Met Val 

He Gin Arg He 

120 

Ala Val Thr Lys 
135 

Asp Glu Cys Tyr 
150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 

200 

Ala Pro Val He 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin He Lys 

Thr Lys Thr Ala 

280 

He Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn He Ala 

Val Asn Trp Thr 

360 

Met Val He Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 

440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp He Ser Glu 

Thr Ser Asp Ala 

520 

Lys Cys Ser Arg 
535 

Gin Cys Glu Arg 
550 

Gin Lys Asp Cys 



Phe His Met His 
90 

Leu Gly Arg Phe 
105 

Tyr Arg Gly He 

Thr Arg Asn Gly 

140 

He Pro Asn Tyr 
155 

Trp Thr Asn Met 
170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 

220 

Asp Lys Gly He 
235 

Ser Tyr He Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg He Tyr Lys 

300 

Ala Ser Val Phe 
315 

Thr He Trp Leu 
330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 

380 

lie Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 

460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 

His Val Gly Met 

540 

Met Asn Gin Asn 
555 

Leu Glu Cys Phe 



Val Leu Val Glu 
95 

Leu Ser Gin He 
110 

Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 

160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 

240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 

400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 

Asn Leu Met Leu 

Ser Asn He Cys 

560 

Pro Val Ser Glu 
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565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin LyB Leu Cys Tyr 

580 585 " 590 

lie His His lie Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys lie Phe Glu Gin 
610 615 620 

<210> 28 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 101 GCA 
<400> 28 

Thr Ala Gly Phe Tyr Glu lie Val lie Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Ala Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 ~ 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 . 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 ^ 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
2 25 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 " 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
2° 5 r 310 315 * 3 20 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 3 50 
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Phe 


Tyr 


Gly Cys Val Asn Trp 


Thr 


Asn 




355 




360 




Cys 


Val 


Asp Lys Met Val 


He 


Trp 


Trp 


370 


375 






Lys 


Val 


Val Glu Ser Ala 


Lys 


Ala 


He 


385 




390 








Val 


Asp 


Gin Lys Cys Lys 


Ser 


Ser 


Ala 






405 








lie 


Val 


Thr Ser Asn Thr 


Asn 


Met 


Cys 






420 






425 


Thr 


Thr 


Phe Glu His Gin 


Gin 


Pro 


Leu 






435 




440 




Glu 


Leu 


Thr Arg Arg Leu Asp 


His 


Asp 




450 




455 






Glu 


Val 


Lys Asp Phe Phe 


Arg Trp 


Ala 


465 




470 








Glu 


His 


Glu Phe Tyr Val 


Lys 


Lys 


Gly 






485 








Pro 


Ser 


Asp Ala Asp lie 


Ser 


Glu 


Pro 






500 






505 


Ala 


Gin 


Pro Ser Thr Ser Asp Ala 


Glu 






515 




520 




Arg 


Leu 


Ala Arg Gly His 


Ser 


Leu 




530 




535 







<210> 29 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 124 



<400> 29 



Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


Val 


He 


1 
Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 








20 










25 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 




35 










40 




Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 




50 










55 






Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


65 










70 








Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 










85 










Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 








100 










105 


Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 






115 










120 




Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 




130 










135 






Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


145 










150 








Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 










165 










Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 








180 










185 


Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 






195 










200 




Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 
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Glu 


Asn 


Phe Pro 


Phe 


Asn 


Asp 






365 








Glu 


Glu 


Gly Lys 


Met 


Thr 


Ala 






380 








Leu Gly 


Gly Ser Lys 


Val 


Arg 




395 








400 


Gin 


He 


Asp Pro 


Thr 


Pro 


Val 


410 








415 




Ala 


Val 


He Asp Gly Asn 


Ser 








430 






Gin Asp 


Arg Met 


Phe 


Lys 


Phe 






445 








Phe Gly 


Lys Val 


Thr 


Lys 


Gin 






460 








Lys 


Asp 


His Val 


Val 


Glu 


Val 


475 








480 


Gly Ala 


Lys Lys 


Arg 


Pro 


Ala 


490 








495 




Lys 


Arg 


Val Arg 


Glu 


Ser 


Val 








510 






Ala 


Ser 


He Asn Tyr Ala 


Asp 






525 








GCC 












Lys 


Val 


Pro Ser 


Asp 


Leu 


Asp 


10 








15 




Phe 


Val 


Asn Trp 


Val 


Ala 


Glu 






30 






Asp 


Met 


Asp Leu 


Asn 


Leu 


He 






45 








Lys 


Leu 


Gin Arg Asp 


Phe 


Leu 






60 








Pro 


Glu 


Ala Leu 


Phe 


Phe 


Val 




75 








80 


His 


Met 


His Val 


Leu 


Val 


Glu 


90 








95 




Gly Arg 


Phe Leu 


Ser 


Gin 


He 








110 






Arg Gly 


Ala Glu 


Pro 


Thr 


Leu 






125 








Arg Asn 


Gly Ala Gly 


Gly 


Gly 






140 








Pro 


Asn 


Tyr Leu Leu 


Pro 


Lys 




155 








160 


Thr 


Asn 


Met Glu 


Gin 


Tyr 


Leu 


170 








175 




Lys 


Arg 


Leu Val 


Ala 


Gin 


His 






190 






Gin 


Asn 


Lys Glu 


Asn 


Gin 


Asn 






205 








Ser 


Lys 


Thr Ser 


Ala 


Arg 


Tyr 
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210 








215 




Met 


Glu 


Leu Val 


Gly 


Trp 


Leu 


Val 


225 








230 






Gin 


Trp 


lie Gin 


Glu 


Asp 


Gin 


Ala 






245 








Ser 


Asn 


Ser Arg 


Ser 


Gin 


He 


Lys 






260 










lie 


Met 


Ser Leu 


Thr 


Lys 


Thr 


Ala 






275 








280 


Pro 


Val 


Glu Asp 


He 


Ser 


Ser 


Asn 




290 








295 




Asn 


Gly 


Tyr Asp 


Pro 


Gin 


Tyr 


Ala 


305 








310 






Thr 


Lys 


Lys Phe Gly 


Lys 


Arg 


Asn 








325 








Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 






340 










Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr 






355 








360 


Cvs 


Val 


Asp Lys 


Met 


Val 


He 


Trp 




370 








375 




Lys 


Val 


Val Glu 


Ser 


Ala 


Lys 


Ala 


385 








390 






Val 


Asd 


Gin Lys 


Cys 


Lys 


Ser 


Ser 








405 








lie 


Val 


Thr Ser 


Asn 


Thr 


Asn 


Met 






420 










Thr 


Thr 


Phe Glu 


His 


Gin 


Gin 


Pro 






435 








440 


Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


His 




450 








455 




Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg 


Trp 


465 








470 






Glu 


His 


Glu Phe 


Tyr 


Val 


Lys 


Lys 








485 








Pro 


Ser 


Asp Ala 


Asp 


He 


Ser 


Glu 






500 










Ala 


Gin 


Pro Ser 


Thr 


Ser 


Asp 


Ala 






515 - 








520 


Arg 


Tyr 


Gin Asn Lys 


Cys 


Ser 


Arg 




530 








535 




Phe 


Pro 


Cys Arg 


Gin 


Cys 


Glu 


Arg 


545 








550 






Phe 


Thr 


His Gly Gin 


Lys 


Asp 


Cys 








565 








Ser 


Gin 


Pro Val 


Ser 


Val 


Val 


Lys 






580 










lie 


His 


His lie 


Met 


Gly 


Lys 


Val 






595 








600 


Leu 


Val 


Asn Val 


Asp 


Leu 


Asp 


Asp 




610 








615 





<210> 30 

<211> 536 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 
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220 



Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 






235 










240 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 




250 










255 




Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 


265 










270 






Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 










285 








Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 








300 










Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 






315 










320 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro- 


Ala 




330 










335 




Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 


345 










350 






Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 










365 








Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 








380 








. 


He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 






395 










400 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 




410 








415 




Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 


425 










430 






Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 










445 








Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 








460 










Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




475 










480 


Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 




490 










495 




Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 


505 










510 






Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 










525 








His 


Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 






540 










Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 






555 










560 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 




570 








575 




Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 


585 










590 






Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 










605 








Cys 


He 


Phe 


Glu 


Gin 









620 



124 GCC 



<400> 30 
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Thr Ala Gly Phe 
1 

Glu His Leu Pro 

20 

Lys Glu Trp Glu 
35 

Glu Gin Ala Pro 
50 

Thr Glu Trp Arg 
65 

Gin Phe Glu Lys 

Thr Thr Gly Val 

100 

Arg Glu Lys Leu 
115 

Pro Asn Trp Phe 
130 

Asn Lys Val Val 
145 

Thr Gin Pro Glu 

Ser Ala Cys Leu 

180 

Leu Thr His Val 
195 

Pro Asn Ser Asp 
210 

Met Glu Leu Val 
225 

Gin Trp lie Gin 

Ser Asn Ser Arg 

260 

lie Met Ser Leu 
275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 

340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

lie Val Thr Ser 

420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 



Tyr Glu lie Val 
5 

Gly lie Ser Asp 

Leu. Pro Pro Asp 

40 

Leu Thr Val Ala 
55 

Arg Val Ser Lys 
70 

Gly Glu Ser Tyr 
85 

Lys Ser Met Val 

lie Gin Arg lie 

120 

Ala Val Thr Lys 
135 

Asp Glu Cys Tyr 
150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 

200 

Ala Pro Val lie 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin lie Lys 

Thr Lys Thr Ala 

280 

He Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn He Ala 

Val Asn Trp Thr 

360 

Met Val lie Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 

440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 



He Lys Val Pro 
10 

Ser Phe Val Asn 
25 

Ser Asp Met Asp 

Glu Lys Leu Gin 

60 

Ala Pro Glu Ala 
75 

Phe His Met His 
90 

Leu Gly Arg Phe 
105 

Tyr Arg Gly Ala 

Thr Arg Asn Gly 

140 

He Pro Asn Tyr 
155 

Trp Thr Asn Met 
170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 

220 

Asp Lys Gly He 
235 

Ser Tyr He Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg He Tyr Lys 

300 

Ala Ser Val Phe 
315 

Thr He Trp Leu 
330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 

380 

He Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 

460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 



Ser Asp Leu Asp 
15 

Trp Val Ala Glu 
30 

Leu Asn Leu He 
45 

Arg Asp Phe Leu 

Leu Phe Phe Val 

80 

Val Leu Val Glu 
95 

Leu Ser Gin He 
110 

Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 

160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 

240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 

400 

Pro Thr Pro Val" 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Pro Ala 
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485 

Pro Ser Asp Ala Asp He Ser Glu 

500 

Ala Gin Pro Ser Thr Ser Asp Ala 
515 520 
Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 31 
<211> 621 
<212> PRT 

<213> Artificial Sequence 

* 

<220> 

<223> Mutant rep protein: rep78 



<400> 31 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Pro 
20 


Gly 


He 


Ser 


Asp 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 
50 


Ala 


Pro 


Leu 


Thr 


Val 
55 


Ala 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 
85 


Glu 


Ser 


Tyr 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 






100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 
130 


Trp 


Phe 


Ala 


Val 


Thr 
135 


Lys 


Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 
165 


Gin 


Trp 


Ala 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 
195 


Val 


Ser 


Gin 


Thr 


Gin 
200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 








215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








245 








Ser 


Asn 


Ser 


Arg 
260 


Ser 


Gin 


He 


Lys 


He 


Met 


Ser 
275 


Leu 


Thr 


Lys 


Thr 


Ala 
280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 








295 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 
325 


Lys 


Arg 


Asn 


Thr 


Thr 


Gly 


Lys 
340 


Thr 


Asn 


He 


Ala 
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490 495 
Pro Lys Arg Val Arg Glu Ser Val 
505 510 
Glu Ala Ser He Asn Tyr Ala Asp 

525 



125 GCG 



He 


Lys 


Val 


Pro 


Ser Asp 


Leu 


Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 






Ser Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 










45 








Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 






60 










Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 




Leu Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 










110 






Tyr 


Arg 


Gly 


He 


Ala 


Pro 


Thr 


Leu 


* 








125 








Thr Arg 


Asn 


Gly Ala Gly Gly 


Gly 








140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 








160 


Trp 




Asn 


Met 


Glu Gin Tyr 


Leu 


170 










175 




Arg Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 










190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 








205 








Arg 


Ser 


Lys 


Thr 


Ser Ala Arg 


Tyr 








220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


235 










240 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 




250 










255 




Ala 


Ala 


Leu 


Asp Asn Ala Gly 


Lys 


265 










270 






Pro Asp 


Tyr 


Leu Val Gly Gin 


Gin 










285 








Arg 


lie 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 








300 










Ala 


Ser 


Val 


Phe 


Leu Gly Trp 


Ala 






315 










320 


Thr 


He 


Trp 


Leu Phe Gly Pro 


Ala 




330 








335 




Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 



345 350 
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Phe 


Tyr 


Gly Cys Val Asn Trp Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 






355 


360 










365 








Cys 


Val 


Asp Lys Met 


Val lie Trp 


Trp Glu Glu Gly 


Lys 


Met 


Thr 


Ala 




370 




375 








380 










Lys 


Val 


Val Glu Ser 


Ala Lys Ala 


lie Leu Gly Gly 


Ser 


Lys 


Val Arg 


385 






390 






395 










400 


Val 


Asp 


Gin Lys Cys 


Lys Ser Ser 


Ala 


Gin 


He Asp 


Pro 


Thr 


Pro 


Val 




405 






410 










415 




lie 


Val 


Thr Ser Asn 


Thr Asn Met 


Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 






420 




425. 










430 






Thr 


Thr 


Phe Glu His 


Gin Gin Pro 


Leu 


Gin Asp Arg 


Met 


Phe 


Lys 


Phe 






435 


440 










445 








Glu 


Leu 


Thr Arg Arg Leu Asp His 


Asp 


Phe Gly Lys 


Val 


Thr 


Lys 


Gin 




*I \j 




455 








460 










Glu 


Val 


Lys Asp Phe 


Phe Arg Trp 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 


465 






470 






475 










480 


Glu 


His 


Glu Phe Tyr 


Val Lys Lys 


Gly Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 






485 






490 










495 




Pro 


Ser 


Asp Ala Asp 


lie Ser Glu 


Pro 


Lys Arg Val 


Arg Glu 


Ser 


Val 






500 




505 










510 






Ala 


Gin 


Pro Ser Thr 


Ser Asp Ala 


Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala Asp 






515 


52 0 










525 








Arg 


Tyr 


Gin Asn Lys 


Cys Ser Arg 


His 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 




530 




535 








540 










Phe 


Pro 


Cys Arg Gin 


Cys Glu Arg 


Met 


Asn 


Gin Asn 


Ser 


Asn 


He 


Cys 


545 




550 






555 










560 


Phe 


Thr 


His Gly Gin Lys Asp Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 






565 






570 










575 




Ser 


Gin 


Pro Val Ser 


Val Val Lys 


Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 






580 




585 










590 






lie 


His 


His lie Met 


Gly Lys Val 


Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 






595 


600 










605 








Leu 


Val 


Asn Val Asp 


Leu Asp Asp 


Cys 


He 


Phe 


Glu 


Gin 










610 




615 








620 










<210> 32 


* 


















<211> 536 




















<212> PRT 




















<213> ArtifiG-ial Sequence 


















<220> 






















<223> Mutant rep protein: rep 6 8 


125 


GCG 














<400> 32 




















Thr 


Ala 


Gly Phe Tyr 


Glu lie Val 


lie 


Lys 


Val 


Pro 


Ser Asp 


Leu Asp 


1 




5 






10 










15 




Glu 


His 


Leu Pro Gly 


lie Ser Asp 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 






20 




25 










30 






Lys 


Glu 


Trp Glu Leu 


Pro Pro Asp 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 






35 


40 










45 








Glu 


Gin 


Ala Pro Leu 


Thr Val Ala 


Glu 


Lys 


Leu 


Gin 


Arg Asp 


Phe 


Leu 




50 




55 








60 










Thr 


Glu 


Trp Arg Arg 


Val Ser Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 


65 






70 






75 










80 


Gin 


Phe 


Glu Lys Gly 


Glu Ser Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 






85 






90 










95 




Thr 


Thr 


Gly Val Lys 


Ser Met Val 


Leu 


Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 






100 




105 










110 






Arg 


Glu 


Lys Leu lie 


Gin Arg lie 


Tyr Arg Gly He 


Ala 


Pro 


Thr 


Leu 




115 


120 










125 








Pro 


Asn 


Trp Phe Ala 


Val Thr Lys 


Thr Arg Asn Gly 


Ala Gly 


Gly Gly 



WO 03/018820 



PCT/IB02/04087 





130 








135 


Asn 


Lys 


Val Val 


Asp 


Glu Cys Tyr 


145 








150 




Thr 


Gin 


Pro Glu 


Leu 


Gin Trp Ala 








165 






Ser 


Ala 


Cys Leu 


Asn 


Leu 


Thr Glu 






180 








Leu 


Thr 


His Val 


Ser 


Gin 


Thr Gin 






195 






200 


Pro 


Asn 


Ser Asp 


Ala 


Pro 


Val He 




210 








215 


Met 


Glu 


Leu Val 


Gly 


Trp 


Leu Val 


225 






230 




Gin 


Trp 


lie Gin 


Glu 


Asp 


Gin Ala 






245 






Ser 


Asn 


Ser Arg 


Ser 


Gin 


He Lys 






260 








lie 


Met 


Ser Leu 


Thr 


Lys 


Thr Ala 






275 






280 


Pro 


Val 


Glu Asp 


lie 


Ser 


Ser Asn 




290 






295 


Asn 


Gly Tyr Asp 


Pro 


Gin Tyr Ala 


305 








310 




Thr 


Lys 


Lys Phe 


Glv 


Lys 


Arg Asn 








325 






Thr 


Thr 


Gly Lys 


Thr 


Asn 


He Ala 






340 








Phe 


Tyr Gly Cys 


Val 


Asn Trp Thr 






355 






360 


Cys 


Val 


Asp Lys 


Met 


Val 


He Trp 




370 








375 


Lys 


Val 


Val Glu 


Ser 


Ala 


Lys Ala 


385 








390 




Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser Ser 








405 






lie 


Val 


Thr Ser 


Asn 


Thr 


Asn Met 






420 








Thr 


Thr 


Phe Glu 


His 


Gin 


Gin Pro 






435 - 






440 


Glu 


Leu Thr Arg 


Arg 


Leu Asp His 




450 








455 


Glu 


Val 


Lys Asp 


Phe 


Phe Arg Trp 


465 








470 




Glu 


His 


Glu Phe 


Tyr 


Val 


Lys Lys 








485 






Pro 


Ser Asp Ala Asp 


lie 


Ser Glu 






500 








Ala 


Gin 


Pro Ser 


Thr 


Ser Asp Ala 






515 






520 


Arg 


Leu Ala Arg Gly 


His 


Ser Leu 




53 0 








535 



<210> 33 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 
<400> 33 
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140 








He 


Pro 


Asn Tyr Leu 


Leu Pro 


Lys 






155 






160 


Trp 


Thr 


Asn Met 


Glu 


Gin Tyr 


Leu 




170 






175 




Arg 


Lys 


Arg Leu 


Val 


Ala Gin 


His 


185 








190 




Glu 


Gin 


Asn Lys 


Glu 


Asn Gin 


Asn 








205 






Arg 


Ser 


Lys Thr 


Ser 


Ala Arg 


Tyr 






220 








Asp 


Lvs 


Gly He 


Thr 


Ser Glu 


Lvs 

J; 






235 






240 


Ser 


Tyr 


He Ser 


Phe 


Asn Ala 


Ala 




250 






255 




Ala 


Ala 


Leu Asp Asn 


Ala Gly 


Lvs 


265 








270 




Pro 


Aso 


Tyr Leu 


Val 


Gly Gin 


Gin 








285 






Arq 


He 


Tyr Lys 


He 


Leu Glu 


Leu 






300 








Ala 


Ser 


Val Phe 


Leu 


Gly Trp 


Ala 






315 






320 


Thr 


He 


Trp Leu 


Phe 


Gly Pro 


Ala 




330 






335 




Glu 


Ala 


He Ala 


His 


Thr Val 


Pro 


345 








350 




Asn 


Glu 


Asn Phe 


Pro 


Phe Asn 


Asp 








365 






Trp 


Glu 


Glu Gly Lys 


Met Thr 


Ala 






380 








He 


Leu 


Gly Gly 


Ser 


Lys Val 


Arg 






395 






400 


Ala 


Gin 


He Asp 


Pro 


Thr Pro 


Val 




410 






415 




Cys 


Ala 


Val He 


Asp 


Gly Asn 


Ser 


425 








430 




Leu 


Gin 


Asp Arg 


Met 


Phe Lys 


Phe 








445 






Asp 


Phe 


Gly Lys Val 


Thr Lys 


Gin 






460 








Ala 


Lys 


Asp His 


Val 


Val Glu 


Val 






475 






480 


Gly 


Gly 


Ala Lys 


Lys 


Arg Pro 


Ala 




490 






495 




Pro 


Lys 


Arg Val 


Arg 


Glu Ser 


Val 


505 








510 




Glu 


Ala 


Ser He 


Asn 


Tyr Ala 


Asp 








525 





127 GCT 
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Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Ala Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val. Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp lie Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 ' 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 * " 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 48O 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 
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Pro 


Ser 


Asp 


Ala 








500 


Ala 


Gin 


Pro 


Ser 






515 




Arg 


Tyr 


Gin 


Asn 




530 






Phe 


Pro 


Cys 


Arg 


545 








Phe 


Thr 


His 


Gly 


Ser 


Gin 


Pro 


Val 








580 


lie 


His 


His 


lie 






595 




Leu 


Val 


Asn 


Val 



610 



485 








Asp 


He 


Ser 


Glu 


Thr 


Ser Asp 


Ala 








520 


Lys 


Cys 


Ser 


Arg 






535 




Gin 


Cys 


Glu 


Arg 




550 






Gin 


Lys 


Asp 


Cys 


565 








Ser 


Val 


Val 


Lys 


Met 


Gly Lys 


Val 








600 


Asp 


Leu 


Asp 


Asp 






615 





490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 

His Val Gly Met 

540 

Met Asn Gin Asn 
555 

Leu Glu Cys Phe 
570 

Lys Ala Tyr Gin 
585 

Pro Asp Ala Cys 

Cys He Phe Glu 

620 







495 




Arg 


Glu 


Ser 


Val 




510 






Asn Tyr 


Ala 


Asp 


525 








Asn 


Leu 


Met 


Leu 


Ser 


Asn 


He 


Cys 








560 


Pro 


Val 


Ser 


Glu 






575 




Lys 


Leu 


Cys 


Tyr 




590 






Thr 


Ala 


Cys 


Asp 


605 








Gin 









<210> 34 
<211> 536 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep68 127 GCT 



<400> 34 




Thr 


Ala 


Gly 


Phe 


1 








Glu 


His 


Leu 


Pro 








20 


Lys 


Glu 


Trp 


Glu 




35 




Glu 


Gin 


Ala 


Pro 




50 






Thr 


Glu 


Trp 


Arg 


65 








Gin 


Phe 


Glu 


Lys 


Thr 


Thr 


Gly 


Val 








100 


Arg 


Glu 


Lys 


Leu 






115 




Pro 


Asn 


Trp 


Phe 




130 






Asn 


Lys 


Val 


Val 


145 








Thr 


Gin 


Pro 


Glu 


Ser 


Ala 


Cys 


Leu 








180 


Leu 


Thr 


His 


Val 






195 




Pro 


Asn 


Ser 


Asp 




210 






Met 


Glu 


Leu 


Val 


225 








Gin 


Trp 


He 


Gin 


Ser 


Asn 


Ser 


Arg 








260 



Tyr 


Glu 


He 


Val 


5 








Gly 


He 


Ser 


Asp 


Leu 


Pro 


Pro 


Asp 








40 


Leu 


Thr 


Val 


Ala 






55 




Arg 


Val 


Ser 


Lys 




70 






Gly 


Glu 


Ser 


Tyr 


85 








Lys 


Ser 


Met 


Val 


He 


Gin 


Arg 


He 








120 


Ala 


Val 


Thr 


Lys 






135 




Asp 


Glu 


Cys 


Tyr 




150 






Leu 


Gin 


Trp 


Ala 


165 








Asn 


Leu 


Thr 


Glu 


Ser 


Gin 


Thr 


Gin 








200 


Ala 


Pro 


Val 


He 






215 




Gly 


Trp 


Leu 


Val 




230 






Glu 


Asp 


Gin 


Ala 


245 








Ser 


Gin 


He 


Lys 



He Lys Val Pro 
10 

Ser Phe Val Asn 
25 

Ser Asp Met Asp 

Glu Lys Leu Gin 

60 

Ala Pro Glu Ala 
75 

Phe His Met His 
90 

Leu Gly Arg Phe 
105 

Tyr Arg Gly He 

Thr Arg Asn Gly 

140 

He Pro Asn Tyr 
155 

Trp Thr Asn Met 
170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 

220 

Asp Lys Gly He 
235 

Ser Tyr He Ser 
250 

Ala Ala Leu Asp 
265 



Ser Asp Leu Asp 
15 

Trp Val Ala Glu 
30 

Leu Asn Leu He 
45 

Arg Asp Phe Leu 

Leu Phe Phe Val 

80 

Val Leu Val Glu 
95 

Leu Ser Gin He 
110 

Glu Pro Ala Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 

160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 

240 

phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 
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He 


Met 


Ser Leu 


Thr 


Lys 


Thr 


Ala 






275 








280 


Pro 


Val 


Glu Asp 


He 


Ser 


Ser 


Asn 




290 








295 




As 11 


Glv 


Tyr Asp 


Pro 


Gin 


Tyr 


Ala 


305 








310 






Thr 


TjVS 


Lvs Phe 


Gly Lys Arg 


Asn 






325 








r TV»-r- 

X 1 I i 


Th.1T 


Glv Lvs 


Thr 


Asn 


He 


Ala 






340 










"P Vi p» 


x y • L 


Glv (Vs 


Val 


Asn 


Trp 


Thr 




355 








360 


uys 


V ct J. 




Met 


Val 


He 


TrD 


370 








375 




Lys 


Val 


Val Glu 


Ser 


Ala 


Lys 


Ala 


385 








390 






Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser 


Ser 








405 








He 


Val 


Thr Ser 


Asn 


Thr 


Asn 


Met 






420 










Thr 


Thr 


Phe Glu 


His 


Gin 


Gin 


Pro 






435 








440 


Glu 


Leu 


Thr Arg 


Arg 


Leu 


Asp 


His 




450 








455 




Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg 


Trp 


465 








470 






Glu 


His 


Glu Phe 


Tyr 


Val 


Lys 


Lys 








485 








Pro 


Ser 


Asp Ala 


Asp 


He 


Ser 


Glu 






500 










Ala 


Gin 


Pro Ser 


Thr 


Ser Asp 


Ala 






515 








520 


Arg 


Leu 


Ala Arg 


Gly His 


Ser 


Leu 




530 








535 





<210> 35 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 



<400> 35 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 






35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Ala 


Ala 


Val 


Thr 


Lys 
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Pro 


Asp 


Tyr Leu Val Gly 


Gin 


Gin 










285 






Arg 


He 


Tyr 


Lys 


He Leu 


Glu 


Leu 








300 








Ala 


Ser 


Val 


Phe Leu Gly 


Trp 


Ala 






315 








320 


Thr 


He 


Trp Leu Phe Gly 


Pro 


Ala 




330 








335 




Glu 


Ala 


He 


Ala 


His Thr 


Val 


Pro 


345 








350 






Asn 


Glu 


Asn 


Phe 


Pro Phe 


Asn Asp 










365 






Trp 


Glu 


Glu Gly Lys Met 


Thr 


Ala 






380 








He 


Leu 


Gly Gly Ser Lys 


Val 


Arg 






395 








400 


Ala 


Gin 


He 


Asp 


Pro Thr 


Pro 


Val 




410 








415 




Cys 


Ala 


Val 


He Asp Gly 


Asn 


Ser 


425 








430 






Leu 


Gin 


Asp Arg 


Met Phe 


Lys 


Phe 










445 






Asp 


Phe 


Gly Lys 


Val Thr 


Lys 


Gin 








460 








Ala 


Lys 


Asp 


His 


Val Val 


Glu 


Val 




475 








480 


Gly Gly 


Ala 


Lys 


Lys Arg 


Pro 


Ala 




490 








495 




Pro 


Lys 


Arg 


Val 


Arg Glu 


Ser Val 


505 








510 






Glu 


Ala 


Ser 


He 


Asn Tyr 


Ala 


Asp 










525 






132 


GCC 












He 


Lys 


Val 


Pro 


Ser Asp 


Leu Asp 




10 








15 




Ser 


Phe 


Val Asn 


Trp Val 


Ala 


Glu 


25 








30 


* 




Ser Asp 


Met 


Asp 


Leu Asn 


Leu 


He 










45 






Glu 


Lys 


Leu Gin Arg Asp 


Phe 


Leu 








60 








Ala 


Pro 


Glu 


Ala 


Leu Phe 


Phe 


Val 






75 








80 


Phe 


His 


Met 


His 


Val Leu 


Val 


Glu 




90 








95 




Leu Gly 


Arg 


Phe 


Leu Ser 


Gin 


He 


105 








110 






Tyr Arg 


Gly 


He 


Glu Pro 


Thr 


Leu 










125 






Thr 


Arg 


Asn Gly Ala Gly 


Gly Gly 
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130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr lie Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 " 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 ^ 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 " 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 ~ ' 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 - 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 ^ 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

. 485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 " 550 ~ 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 60S 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 
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<210> 36 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 132 GCC 
<400> 36 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 is 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 ~ 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe - Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 no 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 " 125 

Pro Asn Trp Ala Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 4 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 1 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 
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lie 


Val 


Thr Ser Asn 


Thr Asn 


Met 






420 






Thr 


Thr 


Phe Glu His 


Gin Gin 


Pro 






435 




440 


Glu 


Leu 


Thr Arg Arg 


Leu Asp 


His 




450 




455 




Glu 


Val 


Lys Asp Phe 


Phe Arg 


Trp 


465 






470 




Glu 


His 


Glu Phe Tyr Val Lys 


Lys 






485 






Pro 


Ser 


Asp Ala Asp 


lie Ser 


Glu 






500 






Ala 


Gin 


Pro Ser Thr 


Ser Asp 


Ala 






515 




520 


Arg 


Leu 


Ala Arg Gly His Ser 


Leu 


530 




535 





<210> 37 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 



<400> 37 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 






5 








Glu 


His 


Leu 


Pro 
20 


Gly 


He 


Ser 


Asp 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 
50 


Ala 


Pro 


Leu 


Thr 


Val 
55 


Ala 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 
85 


Glu 


Ser 


Tyr 


Thr 


Thr 


Gly 


Val 
100 


Lys 


Ser 


Met 


Val 


Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 
165 


Gin 


Trp 


Ala 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 
195 


Val 


Ser 


Gin 


Thr 


Gin 
200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 








215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








245 








Ser 


Asn 


Ser 


Arg 
260 


Ser 


Gin 


He 


Lys 


lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 



Cys Ala Val 


He 


Asp 


Gly Asn 


Ser 


425 






430 






Leu Gin Asp Arg 


Met 


Phe 


Lys 


Phe 






445 








Asp Phe Gly Lys 


Val 


Thr 


Lys 


Gin 




460 










Ala Lys Asp 


His 


Val 


Val 


Glu 


Val 


475 










480 


Gly Gly Ala Lys 


Lvs 


Ara 


Pro 


Ala 


490 








*± J ZJ 




Pro Lys Arg Val 




Glu 


Cpr 


Val 


505 












Glu Ala Ser 


He 


Apsti 

noil 




Ala 


Asr> 






525 








* 

140 GCC 












He Lys Val 


Pro 


Ser 


Asp 


Leu 


ASTD 


10 








15 




Ser Phe Val 


Asn 


Trt> 

ST 


Val 


Ala 


Glu 


25 






30 






Ser Asp Met 


Asp 


Leu 


Asn 


Leu 


He 




45 








Glu Lys Leu 


Gin 


Arcx 


Asp 


Phe 


Leu 


60 










Ala Pro Glu 


Ala 


Leu 


Phe 


Phe 


Val 


75 










80 


Phe His Met 


His 


Val 


Leu 


Val 


Glu 


90 








95 




Leu Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 






110 






Tyr Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 




125 








Thr Arg Asn Ala 


Ala 


Gly Gly 


Gly 




140 










He Pro Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 


155 








160 


Trp Thr Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 








175 




Arg Lys Arg 


Leu 


Val 


Ala 


Gin 


His 


185 






190 






Glu Gin Asn Lys 


Glu 


Asn 


Gin 


Asn 






205 








Arg Ser Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 




220 










Asp Lys Gly He 


Thr 


Ser 


Glu 


Lys 


235 










240 


Ser Tyr He 


Ser 


Phe 


Asn 


Ala 


Ala 


250 








255 




Ala Ala Leu Asp 


Asn 


Ala 


Gly 


Lys 


265 






270 






Pro Asp Tyr 


Leu 


Val 


Gly 


Gin 


Gin 
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275 280 285 

Pro Val Glu Asp lie Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 ~ 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 . 350- 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Ara 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 ' 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 " 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

5-80 585 " 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 38 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 140 GCC 
<400> 38 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

J* 5 10 15 

Glu Hxs Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 
50 55 60 
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Trp Arg Arg Val Ser 


Lys 


Ala 


Pro Glu 


Ala 


Leu 


Phe 


Phe 


Val 


65 






70 






75 










80 


Gin 


Phe 


Glu Lys Gly Glu Ser Tyr 


Phe 


His Met 


His 


Val 


Leu 


Val 


Glu 








85 






90 








95 




Thr 


Thr 


Gly Val 


Lys Ser Met 


Val 


Leu Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 






100 




105 








110 






Arg 


Glu 


Lys Leu 


He Gin Arg 


He 


Tyr Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 






115 




120 








125 








Pro 


Asn 


Trp Phe 


Ala Val Thr 


Lys 


Thr Arg Asn 


Ala Ala Gly Gly Gly 




130 




135 








140 










Asn 


Lys 


Val Val Asp Glu Cys 


Tyr 


He 


Pro Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 


145 






150 






155 










160 


Thr 


Gin 


Pro Glu Leu Gin Trp Ala 


Trp 


Thr Asn 


Met 


Glu 


Gin 


Tyr 


Leu 








165 






170 








175 




Ser 


Ala 


Cys Leu 


Asn Leu Thr 


Glu 


Arg 


Lys Arg 


Leu 


Val 


Ala 


Gin 


His 






180 






185 








190 






Leu 


Thr 


His Val 


Ser Gin Thr 


Gin 


Glu 


Gin Asn 


Lys 


Glu 


Asn 


Gin 


Asn 






195 




200 








205 








Pro 


Asn 


Ser Asp 


Ala Pro Val 


He 


Arg 


Ser Lys 


Thr 


Ser Ala Arg Tyr 




210 




215 








220 










Met 


Glu 


Leu Val 


Gly Trp Leu 


Val 


Asp 


Lys Gly 


He 


Thr 


Ser 


Glu 


Lys 


225 






230 






235 










240 


Gin Trp 


He Gin 


Glu Asp Gin 


Ala 


Ser 


Tyr He 


Ser 


Phe 


Asn 


Ala 


Ala 








245 






250 








255 




Ser 


Asn 


Ser Arg 


Ser Gin He 


Lys 


Ala 


Ala Leu 


Asp Asn Ala Gly Lys 






260 






265 








270 






lie 


Met 


Ser Leu 


Thr Lys Thr 


Ala 


Pro 


Asp Tyr 


Leu 


Val 


Gly Gin Gin 






275 




280 








285 








Pro 


Val 


Glu Asp 


He Ser Ser 


Asn 


Arg 


He Tyr 


Lys 


He 


Leu 


Glu 


Leu 




290 




295 








300 










Asn Gly 


Tyr Asp 


Pro Gin Tyr Ala Ala Ser Val 


Phe 


Leu Gly Trp Ala 


305 






310 






315 










320 


Thr 


Lys 


Lys Phe 


Gly Lys Arg Asn 


Thr 


He Trp 


Leu 


Phe 


Gly 


Pro 


Ala 








325 






330 








335 




Thr 


Thr 


Gly Lys 


Thr Asn He 


Ala 


Glu 


Ala He 


Ala 


His 


Thr 


Val 


Pro 






340 






345 








350 






Phe 


Tyr 


Gly Cys Val Asn Trp Thr Asn Glu Asn 


Phe 


Pro 


Phe Asn Asp 






355 _ 




360 








365 








Cys 


Val 


Asp Lys 


Met Val He 


Trp 


Trp 


Glu Glu 


Gly 


Lys 


Met 


Thr 


Ala 




370 


375 








380 










Lys 


Val 


Val Glu 


Ser Ala Lys 


Ala 


He 


Leu Gly 


Gly 


Ser 


Lys 


Val 


Arg 


385 






390 






395 










400 


Val 


Asp 


Gin Lys 


Cys Lys Ser 


Ser 


Ala 


Gin He 


Asp 


Pro 


Thr 


Pro 


Val 








405 • 






410 








415 




lie 


Val 


Thr Ser 


Asn Thr Asn 


Met 


Cys 


Ala Val 


He 


Asp 


Gly Asn Ser 






420 






425 








430 






Thr 


Thr 


Phe Glu 


His Gin Gin 


Pro 


Leu Gin Asp 


Arg 


Met 


Phe 


Lys 


Phe 






435 




440 






445 








Glu 


Leu 


Thr Arg Arg Leu Asp 


His 


Asp 


Phe Gly 


Lys 


Val 


Thr 


Lys 


Gin 




450 




455 








460 










Glu 


Val 


Lys Asp 


Phe Phe Arg Trp Ala Lys Asp 


His 


Val 


Val 


Glu 


Val 


465 






470 






475 










480 


Glu 


His 


Glu Phe Tyr Val Lys 


Lys 


Gly Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 








485 






490 








495 




Pro 


Ser 


Asp Ala Asp He Ser 


Glu 


Pro 


Lys Arg 


Val 


Arg 


Glu 


Ser 


Val 






500 






5Q5 






510 






Ala 


Gin 


Pro Ser Thr Ser Asp Ala Glu Ala Ser 


He Asn Tyr Ala Asp 






515 




520 








525 








Arg 


Leu 


Ala Arg Gly His Ser 


Leu 


















530 




535 
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<210> 39 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 161 GCC 
<400> 39 

Thr Ala Gly Phe Tyr Glu lie Val lie Lys Val Pro Ser Asp Leu Asp 

1 5 io 15 

Glu His Leu Pro Gly lie Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 no 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 ** 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Glv 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
I* 5 , 150 155 160 

Ala Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 ^ 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Aro Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
2 ?5 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 2 70 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
3 ° 5 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Ara 
38 f 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 
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He 


Val 


Thr 


Ser 


Asn 


Thr Asn 


Met 


Cys Ala 


Val 


He Asp Gly Asn Ser 








420 








425 










430 






Thr 


Thr 


Phe 
435 


Glu 


His 


Gin Gin 


Pro 
440 


Leu 


Gin 


Asp 


Arg 


Met 
445 


Phe 


Lys 


Phe 


Glu 


Leu 


Thr Arg Arg 


Leu Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 




450 








455 










460 










Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg 


Trp 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 


465 






470 








475 










480 


Glu 


His 


Glu Phe Tyr Val Lys Lys Gly Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 










485 








490 










495 




Pro 


Ser 


Asp 


Ala 


Asp 


He Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 






500 






505 










510 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


Glu 


Ala 


Ser 


He Asn Tyr Ala Asp 






515 








520 










525 








Arg 


Tyr 


Gin Asn 


Lys 


Cys Ser Arg 


His 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 


530 








535 










540 










Phe 


Pro 


Cys 


Arg 


Gin 


Cys Glu Arg Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 


545 






550 








555 










560 


Phe 


Thr 


His 


Gly 


Gin 


Lys Asp 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 








565 








570 










575 




Ser 


Gin 


Pro 


Val 


Ser 


Val Val 


Lys 


Lys 


Ala 


Tyr Gin Lys 


Leu 


Cys 


Tyr 








580 








585 










590 






He 


His 


His 


He 


Met 


Gly Lys 


Val 


Pro Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 






595 








600 










605 








Leu 


Val 
610 


Asn 


Val 


Asp 


Leu Asp 
615 


Asp 


Cys 


He 


Phe 


Glu 
620 


Gin 









<210> 40 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 161 GCC 



<400> 40 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He Lys 


Val 


Pro 


Ser Asp 


Leu 


Asp 


1 






5 








10 








15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser Phe 


Val 


Asn 


Trp Val 


Ala 


Glu 








20 






25 






30 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp 


Met 


Asp 


Leu Asn 


Leu 


He 




35 










40 








45 






Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu Lys 


Leu 


Gin Arg Asp 


Phe 


Leu 




50 










55 








60 






Val 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala Pro 


Glu 


Ala 


Leu Phe 


Phe 


65 




70 








75 








80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe His 


Met 


His 


Val Leu 


Val 


Glu 








85 








90 








95 


He 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly 


Arg 


Phe 


Leu Ser 


Gin 






100 










105 






110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr Arg 


Gly 


He 


Glu Pro 


Thr 


Leu 




115 










120 








125 






Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys Thr Arg 


Asn Gly Ala Gly Gly Gly 




130 








135 








140 








Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He Pro 


Asn Tyr 


Leu Leu 


Pro 


Lys 


145 








150 








155 








160 


Ala 


Gin 


Pro 


Glu 


Leu 
165 


Gin 


Trp 


Ala 


Trp Thr 
170 


Asn 


Met 


Glu Gin 


Tyr 
175 


Leu 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu Arg Lys 


Arg 


Leu 


Val Ala 


Gin 


His 






180 










185 






190 






Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu Gin 


Asn 


Lys 


Glu Asn 


Gin 


Asn 
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195 . 200 205 

Pro Asn Ser Asp Ala Pro Val lie Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 . 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 ~ 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Aia His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg- 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 ~ 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

5t)0 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 41 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 163 GCT 
<400> 41 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 io is 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 
50 55 60 
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Glu 

\mt mAm KA 


Trn 


Arci 


65 








Gin 


Phe 


Glu 


Lys 


•PVl "V* 

x m 




Glv 


Val 








100 

-i- w w 


Arg 




T ,ve 
Juy b 


XI C u 






ij. j 




rlO 


nan 


irp 


XT 




X J V 






^\ m*—t ^% 

Asn 


ijyS 


vajL 


V dl 


145 








Thr 


Gin 


Ala 


Glu 


Ser 


Ala 


cys 


i-reu 










Lieu 


inr 


111. s 


V dl 






X -7 3 




Pro 


Asn 


ser 


ASp 










Met 


(j-LU 


Leu 


vaj. 


225 








Gin 


Trp 


lie 


Gin 


Ser 


Asn 


Ser 


Arg 








*■> £ n 


lie 


Met 


be! 


T at v 

j-ieu 






OTC 
^ /_> 




Fro 


vai 


bXU 






J w 






Asn 


vj j.y 


ryr 




305 








Thr 


Lys 


Lys 


Phe 


inr 


inr 


pi mm 


jjys 










jfne 


ryr 




v» y o 






355 




uys 


VcLX 








•370 






Lys 


Val 


Val 


Glu 


385 








Val 


Asp 


Gin 


Lys 


lie 


Val 


Thr 


Ser 








420 


Thr 


Thr 


Phe 


Glu 






435 




Glu 


Leu 


Thr 


Arg 




450 






Glu 


Val 


Lys 


Asp 


465 








Glu 


His 


Glu 


Phe 


Pro 


Ser 


Asp 


Ala 








500 


Ala 


Gin 


Pro 


Ser 






515 




Arg 


Tyr 


Gin 


Asn 




530 






Phe 


Pro 


Cys 


Arg 



Arg Val Ser Lys 
70 

Gly Glu Ser Tyr 
85 

Lys Ser Met Val 

lie Gin Arg lie 

120 

Ala Val Thr Lys 
135 

Asp Glu Cys Tyr 
150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 

200 

Ala Pro Val lie 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin lie Lys 

Thr Lys Thr Ala 

280 

lie Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn lie Ala 

Val Asn Trp Thr 

360 

Met Val lie Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 

440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp lie Ser Glu 

Thr Ser Asp Ala 

520 

Lys Cys Ser Arg 
535 

Gin Cys Glu Arg 



Ala 


Pro 


Glu Ala 






75 


Phe 


His 


Met His 




90 




Leu 


Gly 

mm 


Arg Phe 


105 






Tyr 


Arg 


Gly He 


Thr 


Atq 


Asn Gly 






140 


lie 


Pro 


Asn Tyr 






155 


Tro 


Thr 


Asn Met 


170 




Ara 


Lys 


Ara Leu 


185 






Glu 


Gin 


Asn Lys 


Ara 


Ser 


Lvs Thr 

mtmmW W mmmf mm. Ml AMI 






220 


Asn 


Lvs 


Glv He 






235 


Ser 


Tvr 


He Ser 




250 




Ala 


Ala 


Leu Asp 


265 






Pro 


Asp 


Tyr Leu 


Ara 


He 


Tvr Lys 






300 


Ala 


Ser 


Val Phe 






315 


Thr 


He 


Trp Leu 




330 




Glu 


Ala 


He Ala 


345 






Asn 


Glu 


Asn Phe 


Trp 


Glu 


Glu Gly 






380 


lie 


Leu 


Gly Gly 






395 


Ala 


Gin 


He Asp 




410 




Cys 


Ala 


Val He 


425 






Leu 


Gin 


Asp Arg 


Asp 


Phe 


Gly Lys 






460 


Ala 


Lys 


Asp His 






475 


Gly 


Gly 


Ala Lys 




490 




Pro 


Lys 


Arg Val 


505 






Glu 


Ala 


Ser He 


His 


Val 


Gly Met 






540 


Met 


Asn 


Gin Asn 



Leu Phe Phe Val 

80 

Val Leu Val Glu 
95 

Leu Ser Gin He 
110 

Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 

160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 

240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 

400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Pro Ala 
4 95 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 

Asn Leu Met Leu 
Ser Asn He Cys 
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545 

Phe Thr His Gly 

Ser Gin Pro Val 

580 

lie His His He 
595 

Leu Val Asn Val 
610 





550 




Gin 


Lys Asp 


Cys 


565 






Ser 


Val Val 


Lys 


Met Gly Lys 


Val 






600 


Asp 


Leu Asp 


Asp 


615 





555 

Leu Glu Cys Phe 
570 

Lys Ala Tyr Gin 
585 

Pro Asp Ala Cys 

Cys He Phe Glu 

620 



560 

Pro Val Ser Glu 
575 

Lys Leu Cys Tyr 
590 

Thr Ala Cys Asp 

605 

Gin 



<210> 42 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 163 GCT 



<400> 42 




Thr 


Ala 


Gly 


Phe 


1 








Glu 


His 


Leu 


Pro 








20 


Lys 


Glu 


Trp 


Glu 






35 




Glu 


Gin 


Ala 


Pro 




50 






Thr 


Glu 


Trp 


Arg 


65 








Gin 


Phe 


Glu 


Lys 


Thr 


Thr 


Gly 


Val 








100 


Arg 


Glu 


Lys 


Leu 






115 




Pro 


Asn 


Trp 


Phe 




130 






Asn Lys 


Val 


Val 


145 








Thr 


Gin 


Ala 


Glu 


Ser 


Ala 


Cys 


Leu 








180 


Leu 


Thr 


His 


Val 






195 




Pro 


Asn 


Ser 


Asp 




210 






Met 


Glu 


Leu 


Val 


225 








Gin Trp 


He 


Gin 


Ser 


Asn 


Ser 


Arg 








260 


He 


Met 


Ser 


Leu 






275 




Pro 


Val 


Glu 


Asp 




290 






Asn Gly 


Tyr 


Asp 


305 








Thr Lys 


Lys 


Phe 



Tyr 


Glu 


He 


Val 


5 








Gly 


He 


Ser 


Asp 


Leu 


Pro 


Pro 


Asp 








40 


Leu 


Thr 


Val 


Ala 






55 




Arg 


Val 


Ser 


Lys 




70 






Gly 


Glu 


Ser 


Tyr 


85 








Lys 


Ser 


Met 


Val 


He 


Glii 


Arg 


He 








120 


Ala 


Val 


Thr 


Lys 






135 




Asp 


Glu 


Cys 


Tyr 




150 






Leu 


Gin 


Trp 


Ala 


165 


* 






Asn 


Leu 


Thr 


Glu 


Ser 


Gin 


Thr 


Gin 








200 


Ala 


Pro 


Val 


He 






215 




Gly 


Trp 


Leu 


Val 




230 






Glu 


Asp 


Gin 


Ala 


245 








Ser 


Gin 


He 


Lys 


Thr 


Lys 


Thr 


Ala 






280 


He 


Ser 


Ser 


Asn 






295 




Pro 


Gin 


Tyr 


Ala 




310 






Gly 


Lys 


Arg 


Asn 



325 



He Lys Val Pro 
10 

Ser Phe Val Asn 
25 

Ser Asp Met Asp 

Glu Lys Leu Gin 

60 

Ala Pro Glu Ala 
75 

Phe His Met His 
90 

Leu Gly Arg Phe 
105 

Tyr Arg Gly He 

Thr Arg Asn Gly 

140 

He Pro Asn Tyr 
155 

Trp Thr Asn Met 
170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 

220 

Asp Lys Gly He 
235 

Ser Tyr He Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg He Tyr Lys 

300 

Ala Ser Val Phe 
315 

Thr He Trp Leu 
330 



Ser Asp Leu Asp 
15 

Trp Val Ala Glu 
30 

Leu Asn Leu He 
45 

Arg Asp Phe Leu 

Leu Phe Phe Val 

80 

Val Leu Val Glu 
95 

Leu Ser Gin He 
110 

Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 

160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 

240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Gly Pro Ala 
335 
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Thr 


Thr 


Gly 


Lys 


Thr 


• 

Asn 


lie 


Ala 


Glu Ala lie Ala His 


Thr 


Val 


Pro 






340 










345 


350 






Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn Glu Asn Phe Pro 


Phe Asn Asp 




355 








360 


365 




Thr 


Ala 


Cys 


Val 


Asp 


Lys 


Met 


Val 


lie 


Trp 


Trp Glu Glu Gly Lys 


Met 


370 






375 




380 




Val 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He Leu Gly Gly Ser Lys 


Arg 


385 










390 






395 






400 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala Gin He Asp Pro 


Thr 


Pro 


Val 






405 








410 




415 




lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys Ala Val He Asp 


Gly Asn 


Ser 






420 










425 


430 




Phe 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg Met 


Phe 


Lys 




435 










440 


445 






Gin 


Glu 


Leu 


Thr 


Arg Arg 


Leu 


Asp 


His 


Asp Phe Gly Lys Val 


Thr 


Lys 




450 










455 




460 


Val 


Glu 


Val 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala Lys Asp His Val 


465 






470 






475 






480 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys Lys 


Arg 


Pro 


Ala 










485 








490 




495 


Val 


Pro 


Ser 


Asp 


Ala 


Asp 


lie 


Ser 


Glu Pro Lys Arg Val Arg Glu 


Ser 






500 








505 


510 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu Ala Ser He Asn 


Tyr 


Ala Asp 




515 








520 


525 








Arg 


Leu 


Ala 


Arg 


Gly 


His 


Ser 


Leu 










530 










535 













<210> 43 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 175 GCT 



<400> 43 
















Asp 






Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He Lys Val 


Pro Ser 


Leu Asp 


1 






5 








10 






15 


Glu 


Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser Phe Val 


Asn Trp 


Val 


Ala 








20 








25 




30 




He 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp Met 


Asp Leu 


Asn 


Leu 




35 










40 




45 




Phe 


Leu 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu Lys Leu 


Gin Arg Asp 




50 










55 






60 




Phe 


Val 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala Pro Glu 


Ala Leu 


Phe 


65 




70 






75 






Val 


80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe His Met 


His Val 


Leu 


Glu 








85 








90 






95 


He 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg 


Phe Leu 


Ser 


Gin 






100 








105 




110 


Thr 


Leu 


Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr Arg Gly 


He Glu 


Pro 




115 










120 




125 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys Thr Arg Asn Gly Ala Gly Gly Gly 




130 








135 






140 






Lys 


Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He Pro Asn Tyr Leu 


Leu 


Pro 


145 








150 






155 






Ala 


160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp Thr Asn 


Met Glu 


Gin 


Leu 








165 






170 






175 


His 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg Lys Arg 


Leu Val 


Ala 


Gin 






180 










185 




190 


Gin 


Asn 


Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu Gin Asn 


Lys Glu 


Asn 
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195 








200 




len 


-A- ^> 


Ala 


Pro 


Val 


He 




210 

^* -Jw W 






215 




FIC U 


VJJL IX 


TifMi Val 


Glv 


Trp 


Leu 


Val 


^ ~j 








230 








irp 


lie ulu 




Aso 


Gin 


Ala 






245 
" —j 








Ser 


Asn 


C7 ^ TV 

ber Arg 


OCX 


will 


lie 

■J. JL W 


TiVS 
















lie 


wee 


O^^y" T Ail 

bci XjcU 


Thr 

X XXX 


xj y s> 


Thr 


Ala 






275 








280 


Pro 


Val 


Glu Asp 


He 


OCX 


OCX 


noli 










295 




Asn 


Giy 


Tyr Asp 


Pro 


vjXXX 


Tut 
j.yx 


Ala 


i*\ r 

305 




■lift 
J xu 






Thr 


Lys 


Lys Phe 


Gly 


xjys 


Axy 


Abll 




325 








Thr 


Tnr. 


Gly Lys 


Thr 


Tv ew 
>\.sXX 


Tic* 
X xc 


nxa 






340 










Phe 


Tyr 


Gly Cys 


Val 


7\ r~* 


irp 


X, XXX 




355 








360 

—J Vh* W 


Cys 


val 


Asp Lys 


Met 


V ClX 


Tip 
x xc 


Trn 
xxp 


OTA 








375 




Lys 


Val 


Val Glu 


Ser 


Ala 


Lys 


Ala 


o o c 








J J u 






Val 


Asp 


Gin Lys 


Cys 


J_iy S 


Ser 


Ser 








405 








lie 


Val 


Thr Ser 


Asn 


X XXX 


Asn 


Met 






420 










rnl— _» 

inr 




Phe Glu 


His 


Gin 


Gin 


Pro 






435 








440 


Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


His 




450 








455 




Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg 


Trp 


465 






470 






Glu 


His 


Glu Phe 


Tyr 


Val 


Lys 


Lys 








485 








Pro 


Ser 


Asp Ala 


Asp 


He 


Ser 


Glu 






5"00 










Ala 


Gin 


Pro Ser 


Thr 


Ser 


Asp 


Ala 






515 








520 


Arg 


Tyr 


Gin Asn Lys 


Cys 


Ser 


Arg 


530 








535 




Phe 


Pro 


Cys Arg 


Gin 


Cys 


Glu Arg 


545 






550 






Phe 


Thr 


His Gly Gin 


Lys 


Asp 


Cys 








565 








Ser 


Gin 


Pro Val 


Ser 


Val 


Val 


Lys 






580 










He 


His 


His He 


Met 


Gly Lys 


Val 






595 








600 


Leu 


Val 


Asn Val 


Asp 


Leu 


Asp 


Asp 




610 








615 





<210> 44 
<211> 536 
<212> PRT 

<213> Artificial Secjuence 



205 



Arg 


Ser 


Lys 


Thr 


Ser Ala Arg 


Tyr 






220 








Asp 


Lys 


Gly 


He 


Thr 


Ser Glu 


Lys 


235 








240 


Ser 


Tyr 
250 


He 


Ser 


Phe 


Asn Ala 
255 


Ala 


Ala 


Ala 


Leu 


Asp Asn Ala Gly 


Lys 


265 










270 




Pro Asp 


Tyr 


Leu 


Val 


Gly Gin 


Gin 










285 






Arg 


He 


Tyr 


Lys 


He 


Leu Glu 


Leu 






300 








Ala 


Ser 


Val 


Phe 


Leu Gly Trp 


Ala 






315 








320 


Thr 


He 


Trp 


Leu 


Phe 


Gly Pro 


Ala 




330 






335 




Glu 


Ala 


He 


Ala 


His 


Thr Val 


Pro 


345 










350 




Asn 


Glu 


Asn 


Phe 


Pro 
365 


Phe Asn 


Asp 


Trp 


Glu 


Glu 


Gly Lys 


Met Thr 


Ala 






380 








He 


Leu 


Gly 


Gly Ser 


Lys Val 


Arg 






395 








400 


Ala 


Gin 


He 


Asp 


Pro 


Thr Pro 


Val 




410 






415 




Cys 


Ala 


Val 


He 


Asp 


Gly Asn 


Ser 


425 










430 




Leu Gin Asp 


Arg 


Met 


Phe Lys 


Phe 










445 






Asp 


Phe 


Gly 


Lys 


Val 


Thr Lys 


Gin 






460 








Ala 


Lys 


Asp 


His. Val 


Val Glu 


Val 




475 








480 


Gly Gly Ala 


Lys 


Lys 


Arg Pro 


Ala 




490 








495 




Pro 


Lys 


Arg 


Val 


Arg 


Glu Ser 


Val 


505 








510 




Glu 


Ala 


Ser 


He Asn Tyr Ala 


Asp 










525 






His 


Val 


Gly 


Met 


Asn 


Leu Met 


Leu 






540 








Met 


Asn 


Gin 
555 


Asn 


Ser 


Asn He 


Cys 
560 


Leu 


Glu 


Cys 


Phe 


Pro 


Val Ser 


Glu 




570 






575 




Lys 


Ala 


Tyr 


Gin 


Lys 


Leu Cys 


Tyr 


585 








590 




Pro 


Asp 


Ala 


Cys 


Thr Ala Cys 


Asp 










605 






Cys 


He 


Phe 


Glu 


Gin 







620 



<220> 

<223> Mutant rep protein: rep68 175 GCT 
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<400> 44 


























Thr Ala Gly 


Phe 


Tyr Glu 


He 


Val 


He Lys 


Val 


Pro 


Ser 


Asp 


Leu Asp 


1 








5 








10 










15 




Glu 


His 


Leu 


Pro 


Gly He Ser Asp 


Ser Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 








20 










25 








30 




He 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro Asp 


Ser Asp 


Met 


Asp 


Leu 


Asn 


Leu 




35 










40 








45 








Glu 


Gin Ala 


Pro 


Leu. Thr Val Ala Glu Lys 


Leu 


Gin 


Arg Asp 


Phe 


Leu 


50 










55 








60 








Val 


Thr 


Glu 


Trp Arg 


Arg Val 


Ser 


Lys 


Ala Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


65 










70 








75 










80 


Gin 


Phe 


Glu 


Lys 


Gly Glu 


Ser 


Tyr 


Phe His 


Met 


His 


Val 


Leu 


Val 


Glu 








85 








90 










95 




Thr Thr Gly Val 


Lys 


Ser 


Met 


Val 


Leu Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 








100 








105 








110 






Arg 


Glu 


Lys 


Leu 


He 


Gin Arg 


He 


Tyr Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 




115 










120 








125 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg 


Asn 


Gly 


Ala Gly Gly Gly 




130 








135 








140 










Asn 


Lys 


Val 


Val 


Asp 


Glu Cys 


Tyr 


He Pro 


Asn Tyr 


Leu 


Leu 


Pro 


Lys 


145 






150 








155 








Ala 


160 


Thr 


Gin 


Pro 


Glu 


Leu Gin Trp Ala Trp Thr 


Asn 


Met 


Glu 


Gin 


Leu 










165 








170 










175 




Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu Arg Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 






180 










185 








190 






Leu 


Thr 


His 
195 


Val 


Ser 


Gin 


Thr 


Gin 
200 


Glu Gin 


Asn 


Lys 


Glu 
205 


Asn 


Gin 


Asn 


Pro 


Asn 


Ser Asp 


Ala 


Pro 


Val 


He 


Arg Ser 


Lys 


Thr 


Ser Ala Arg Tyr 




210 










215 








220 






Glu 




Met 


Glu 


Leu 


Val 


Gly Trp 


Leu 


Val 


Asp Lys 


Gly 


He 


Thr 


Ser 


Lys 


225 










230 








235 










240 


Gin 


Trp 


He 


Gin 


Glu Asp 


Gin 


Ala 


Ser Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 








245 








250 










255 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala Ala 


Leu Asp 


Asn Ala Gly Lys 








260 










265 








270 




Gin 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp 


Tyr 


Leu 


Val 


Gly 


Gin 






275 








280 








285 








Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 




290 










295 








300 










Asn Gly Tyr Asp 


Pro Gin Tyr Ala Ala Ser 


Val 


Phe 


Leu Gly Trp Ala 


305 










310 








315 










320 


Thr 


Lys 


Lys 


Phe 


Gly Lys Arg Asn 


Thr He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 






325 








330 










335 




Thr 


Thr Gly Lys 


Thr 


Asn 


He 


Ala 


Glu Ala 


He 


Ala 


His 


Thr 


Val 


Pro 








340 










345 








350 






Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 




355 








360 








365 






Ala 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp Glu 


Glu Gly 


Lys 


Met 


Thr 


370 






375 








380 






Val 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He Leu 


Gly Gly 


Ser 


Lys 


Arg 


385 










390 






395 










400 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 






405 








410 










415 




He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys Ala 


Val 


He 


Asp Gly Asn 


Ser 








420 










425 








430 






Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin 


Asp Arg 


Met 


Phe 


Lys 


Phe 






435 










440 








445 






Gin 


Glu 


Leu 


Thr Arg 


Arg 


Leu Asp 


His 


Asp Phe 


Gly Lys 


Val 


Thr 


Lys 




450 










455 








460 






Glu 


Val 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala Lys 


Asp 


His 


Val 


Val 


465 






470 






475 










480 
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Glu His Glu Phe 

Pro Ser Asp Ala 

500 

Ala Gin Pro Ser 
515 

Arg Leu Ala Arg 
530 



Tyr Val Lys Lys 
485 

Asp lie Ser Glu 

Thr Ser Asp Ala 

520 

Gly His Ser Leu 
535 



Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser lie 



Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 



<210> 45 

<211> 621 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 193. GCG 



<400> 45 



Thr 


Ala 


Gly 


t~) V-i a. 

Fne 


1 








Glu 


His 


Leu 


Pro 








zu 


Lys 


Glu 


Trp 


Glu 






35 




Glu 


Gin 


Ala 


Pro 




50 






Thr 


Glu 


Trp 


Arg 


65 








Gin 


Phe 


Glu 


Lys 


Thr 


Thr 


Gly 


Val 








100 


Arg 


Glu 


Lys 


Leu 






115 




Pro 


Asn 


Trp 


Phe 




130 






Asn 


Lys 


Val 


Val 


145 








Thr 


Gin 


Pro 


Glu 


Ser 


Ala 


Cys 


Leu 








180 


Ala 


Thr 


His 


Val 






195 




Pro 


Asn 


Ser 


Asp 




210 






Met 


Glu 


Leu 


Val 


225 








Gin 


Trp 


lie 


Gin 


Ser 


Asn 


Ser 


Arg 








260 


lie 


Met 


Ser 


Leu 






275 




Pro 


Val 


Glu 


Asp 




290 






Asn 


Gly 


Tyr 


Asp 


305 








Thr 


Lys 


Lys 


Phe 


Thr 


Thr 


Gly 


Lys 



iyr 


ulU 


Tie* 


Val 


j 










lie 






Leu 


Pro 


Pro 


Asp 








40 


Leu 


Thr 


Val 


Ala 






55 




Arg 


Val 


Ser 


Lys 




70 






Gly 


Glu 


Ser 


Tyr 


85 








Lys 


Ser 


Met 


Val 


lie 


Gin 


Arg 


He 








120 


Ala 


Val 


Thr 


Lys 






135 




Asp 


Glu 


Cys 


Tyr 




150 






Leu 


Gin 


Trp 


Ala 


165 








Asn 


Leu 


Thr 


Glu 


Ser 


Gin 


Thr 


Gin 








200 


Ala 


Pro 


Val 


He 






215 




Gly 


Trp 


Leu 


Val 




230 






Glu 


Asp 


Gin 


Ala 


245 








Ser 


Gin 


He 


Lys 


Thr 


Lys 


Thr 


Ala 








280 


He 


Ser 


Ser 


Asn 






295 




Pro 


Gin 


Tyr 


Ala 




310 






Gly 


Lys 


Arg 


Asn 


325 








Thr 


Asn 


He 


Ala 



He Lys Val Pro 
10 

Ser Phe Val Asn 
25 

Ser Asp Met Asp 

Glu Lys Leu Gin 

60 

Ala Pro Glu Ala 
75 

Phe His "Met His 
90 

Leu Gly Arg Phe 
105 

Tyr Arg Gly He 

Thr Arg Asn Gly 

140 

He Pro Asn Tyr 
155 

Trp Thr Asn Met 
170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 

220 

Asp Lys Gly He 
235 

Ser Tyr He Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg He Tyr Lys 

300 

Ala Ser Val Phe 
315 

Thr He Trp Leu 
330 

Glu Ala He Ala 



Ser Asp Leu Asp 
15 

Trp Val Ala Glu 
30 

Leu Asn Leu He 
45 

Arg Asp Phe Leu 

Leu Phe Phe Val 

80 

Val Leu Val Glu 
95 

Leu Ser Gin He 
110 

Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 

160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 

240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
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340 










345 




350 






Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn Glu Asn Phe 


Pro 


Phe 


Asn Asp 




355 








360 




365 






Ala 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp Trp Glu Glu Gly 


Lys 


Met 


Thr 


370 






375 




380 










Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He Leu Gly Gly 


Ser 


Lys 


Val 


Arg 


385 










390 






395 








400 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala Gin He Asp 


Pro 


Thr 


Pro 


Val 






405 








410 






415 




lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys Ala Val He 


Asp 


Gly Asn 


Ser 






420 










425 




430 






Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg 


Met 


Phe 


Lys 


Phe 




435 










440 




445 






Gin 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu Asp 


His 


Asp Phe Gly Lys 


Val 


Thr 


Lys 




450 






455 




460 








Val 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala Lys Asp His 


Val 


Val 


Glu 


465 






470 






475 








480 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 










485 






490 






495 


Val 


Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu Pro Lys Arg Val 


Arg 


Glu 


Ser 






500 








505 




510 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu Ala Ser He 


Asn Tyr Ala Asp 






515 








520 




525 








Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


His Val Gly Met 


Asn 


Leu 


Met 


Leu 


530 










535 




540 






He 




Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


Met Asn Gin Asn 


Ser 


Asn 


Cys 


545 






550 






555 




Val 




560 


Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 


Leu Glu Cys Phe 


Pro 


Ser 


Glu 








565 






570 






575 




Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys Ala .Tyr Gin 


Lys 


Leu 


Cys 


Tyr 








580 








585 




590 






He 


His 


His 


He 


Met 


Gly 


Lys 


Val 


Pro Asp Ala Cys 


Thr 


Ala 


Cys 


Asp 






595 






600 




605 








Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 


Asp 


Cys He Phe Glu 


Gin 










610 








615 




620 











<210> 46 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 193 GCG 



<400> 46 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He Lys Val 


Pro 


Ser 


Asp 


Leu Asp 


1 






5 








10 








15 


Glu 


Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser Phe Val 


Asn 


Trp 


Val 


Ala 








20 








25 






30 




He 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp Met 


Asp 


Leu 


Asn 


Leu 




35 










40 






45 








Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu Lys Leu 


Gin 


Arg Asp 


Phe 


Leu 




50 










55 






60 






Phe 


Val 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala Pro Glu 


Ala 


Leu 


Phe 


65 






70 






75 








Val 


80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe His Met 


His 


Val 


Leu 


Glu 








85 








90 








95 


He 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg 


Phe 


Leu 


Ser 


Gin 






100 








105 






110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He Tyr Arg Gly He 


Glu 


Pro 


Thr 


Leu 




115 










120 






125 
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Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys Thr Arg Asn Gly Ala Gly 


Gly Gly 




130 








135 






140 










Asn Lys 


Val 


Val Asp Glu Cys 


Tyr 


He 


Pro Asn Tyr 


Leu 


Leu 


Pro 


Lys 


145 










150 








155 




Gin 




160 


Thr 


Gin 


Pro 


Glu 


Leu Gin Trp 


Ala 


Trp 


Thr Asn Met 


Glu 


Tyr 


Leu 










165 










170 






175 




Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu Arg Lys Arg Leu 


Val 


Ala 


Gin 


His 






180 










185 






190 






Ala 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin Glu Gin Asn Lys 


Glu 


Asn 


Gin 


Asn 






195 










200 






205 








Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser Lys Thr 


Ser 


Ala 


Arg 


Tyr 




210 








215 






220 










Met 


Glu 


Leu 


Val 


Gly Trp 


Leu 


Val 


Asp 


Lys Gly He 


Thr 


Ser 


Glu Lys 


225 










230 








235 






Ala 


240 


Gin Trp 


He 


Gin Glu Asp 


Gin 


Ala 


Ser 


Tyr He Ser 


Phe 


Asn 


Ala 










245 










250 






255 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala Leu Asp 


Asn 


Ala 


Gly Lys 








260 










265 






270 




Gin 


lie 


Met 


Ser 
275 


Leu 


Thr 


Lys 


Thr 


Ala 
280 


Pro 


Asp Tyr Leu 


Val 
285 


Gly 


Gin 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


He Tyr Lys 


He 


Leu 


Glu 


Leu 




290 








295 






300 








Ala 


Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser Val Phe 


Leu Gly 


Trp 


305 






310 








315 








320 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He Trp Leu 


Phe 


Gly 


Pro 


Ala 






325 










330 






335 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala He Ala 


His 


Thr 


Val 


Pro 






340 










345 






350 






Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu Asn Phe 


Pro 


Phe 


Asn Asp 




355 








360 






365 








Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu Glu Gly 


Lys 


Met 


Thr Ala 


370 






375 






380 










Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He Leu Gly Gly 


Ser 


Lys 


Val Arg 


385 










390 








395 








400 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin He Asp 


Pro 


Thr 


Pro 


Val 






405 










410 






415 




He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala Val He Asp Gly 


Asn 


Ser 








420 










425 






430 




Phe 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg 


Met 


Phe 


Lys 






435 










440 






445 






Gin 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe Gly Lys 


Val 


Thr 


Lys 




450 








455 






460 








Val 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys Asp His 


Val 


Val 


Glu 


465 






470 








475 








480 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 










485 










490 






495 


Val 


Pro 


Ser 


Asp 


Ala Asp 


He 


Ser 


Glu 


Pro 


Lys Arg Val 


Arg 


Glu 


Ser 






500 










505 






510 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala Glu Ala Ser He 


Asn 


Tyr 


Ala Asp 






515 










520 






525 








Arg 


Leu 


Ala 


Arg Gly His 


Ser 


Leu 














530 










535 

















<210> 47 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 196 GCC 
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<400> 47 




















Ser Asp Leu Asp 


Thr Ala Glv 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


1 








5 










10 






15 


Glu 


His 


Leu 


Pro Gly 


He 


Ser Asp 


Ser 


Phe 


Val 


Asn 


Tro Val Ala Glu 








20 










25 








30 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 


Asp 


Leu Asn Leu He 




35 










40 










45 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu 


Gin 


Arg Asp Phe Leu 




50 










55 










60 




Thr Glu Trp Arg Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu Phe Phe Val 


65 










70 










75 




80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


V^l T,p»ti VaI Gin 

VdJ. ucu vax <jj.u 








85 










90 






95 


Thr Thr Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly Arg 


Phe 


Tteii Qpr Gin Tie 








100 








105 








110 


Arg 


Glu 


Lys 


Leu 


He 


Gin Arg 


He 


Tyr Arg Gly 


He 


Gl n Pro THt" Leu 




115 










120 










125 

J- «U mm" 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg Asn Gly 


Ala Gly Gly Gly 




130 








135 










140 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


T.en Leu Prn Lvs 


145 






150 










155 




160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu nl n Tvt* T»eu 

UlU U1U XjrX iiCU 










165 










170 






175 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu Thr Glu Arg 


Lys Arg 


Leu 


Val Rln Gin His 






180 










185 








190 


Leu 


Thr 


His 


Ala 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin 


Asn 


Lys 


Glu A«sn Gin Asn 






195 










200 










205 


Pro 


Asn 


Ser Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys 


Thr 


Ser Ala Arg Tyr 




210 










215 










220 


Thr Ser Glu Lvs 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


225 








230 










235 




240 


Gin Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe Asn Ala Ala 










245 








250 






255 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp 


Asn Ala Glv Lys 








260 










265 








270 


lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val Glv Gin Gin 






275 








280 










285 


Pro 


Val 


Glu Asp 


He 


Ser 


Ser 


Asn Arg 


He 


Tyr 


Lys 


He Leu Glu Leu 




290 










295 










300 


lieu \jA.y x-kkJ rtAo 


Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


305 






310 










315 




320 


Thr 


Lys 


Lys 


Phe Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe Gly Pro Ala 






325 










330 






335 


Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His Thr Val Pro 








340 










345 








350 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro Phe Asn Asp 




355 








360 










365 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He Trp Trp Glu Glu Gly 


Lys Met Thr Ala 


370 






375 










380 


Ser Lys Val Arg 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He Leu Gly Gly 


385 










390 








395 




400 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro Thr Pro Val 






405 








410 






415 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 


Asp Gly Asn Ser 








420 










425 








430 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg 


Met Phe Lys Phe 






435 










440 










445 


Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


His 


Asp 


Phe Gly 


Lys 


Val Thr Lys Gin - 




450 










455 










460 


Val Val Glu Val 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 


His 








470 








475 




480 
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Glu 


His 


Glu 


Phe 


Tyr Val Lys Lys Gly Gly Ala Lys Lys 


Arg 


Pro 


Ala 










485 








490 










495 




Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 






500 






505 










510 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp Ala 


Glu 


Ala 


Ser 


He 


Asn 


Tyr Ala Asp 




515 








520 










525 








Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg 


His 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 


530 










535 








540 






He 




Phe 


Pro 


Cys Arg 


Gin 


Cys 


Glu Arg Met 


Asn 


Gin 


Asn 


Ser 


Asn 


Cys 


545 










550 








555 










560 


Phe 


Thr 


His Gly 


Gin 


Lys 


Asp Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 










565 






570 










•575 




Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val Lys 


Lys Ala Tyr 


Gin 


Lys 


Leu Cys Tyr 






580 








585 










590 






He 


His 


His 


He 


Met 


Gly Lys Val 


Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 






595 








600 










605 








Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp Asp 


Cys 


He 


Phe 


Glu 


Gin 










610 








615 








620 











<210> 48 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<22 3> Mutant rep protein: rep68 196 GCC 



<400> 48 

Thr Ala Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys Val 


Pro 


Ser Asp 


Leu Asp 


1 








5 










10 






15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe Val 


Asn 


Trp Val 


Ala 


Glu 








20 








25 






30 




He 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp Met 


Asp 


Leu Asn 


Leu 




35 










40 








45 


Phe 




Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys Leu Gin Arg Asp 


Leu 




50 










55 








60 


Leu Phe 


Phe 


Val 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro Glu 


Ala 


65 




70 








75 






Val 


80 


Gin 


Phe 


Glu 


Lys 


Gly .Glu 


Ser 


Tyr 


Phe 


His Met 


His 


Val Leu 


Glu 








85 










90 






95 


He 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg 


Phe 


Leu Ser 


Gin 






100 








105 






110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He Tyr Arg Gly 


He 


Glu Pro 


Thr 


Leu 




115 










120 








125 






Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys Thr Arg Asn Gly Ala Gly Gly Gly 




130 








135 








140 






Lys 


Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro Asn 


Tyr 


Leu Leu 


Pro 


-145 






150 








155 




Glu Gin 




160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr Asn 


Met 


Tyr 


Leu 








165 






170 






175 


His 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys Arg 


Leu 


Val Ala 


Gin 






180 










185 






190 


Gin 


Asn 


Leu 


Thr 


His 
195 


Ala 


Ser 


Gin 


Thr 


Gin 
200 


Glu 


Gin Asn 


Lys 


Glu Asn 
205 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser Lys 


Thr 


Ser Ala Arg Tyr 




210 








215 








220 




Glu 




Met 


Glu 


Leu 


Val 


Gly Trp 


Leu 


Val 


Asp 


Lys Gly 


He 


Thr Ser 


Lys 


225 










230 








235 






Ala 


240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr lie 


Ser 


Phe Asn 


Ala 








245 








250 






255 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala Leu Asp 


Asn Ala 


Gly 


Lys 
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260 










265 


He 


Met Ser Leu 


Thr Lys 


Thr 


Ala 


Pro 




275 








280 




Pro 


Val Glu Asp 


He 


Ser 


Ser 


Asn 


Arg 




290 






295 






Asn Gly Tyr Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


305 






310 








Thr 


Lys Lys Phe 


Gly Lys Arg 


Asn 


Thr 




325 










Thr Thr Gly Lys 


Thr 


Asn 


He 


Ala 


Glu 




340 










345 


Phe 


Tyr Gly Cys 


Val 


Asn Trp 


Thr 


Asn 




355 








360 




Cys 


Val Asp Lys 


Met 


Val 


He 




Tt~d 

A« y~ 


370 






375 






Lys 


Val Val Glu 


Ser 


Ala 


Lys 


Ala 


He 


385 






390 








Val Asp Gin Lys 


Cys 


Lys 


Ser 


Ser 


Ala 






405 










He 


Val Thr Ser 


Asn 


Thr 


Asn 


Met 


Cys 




420 










425 


Thr 


Thr Phe Glu 


His 


Gin 


Gin 


Pro 


Leu 




435 








440 




Glu 


Leu Thr Arg 


Arg 


Leu Asp 


His 


Asp 




450 






455 






Glu 


Val Lys Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


465 






470 








Glu 


His Glu Phe 


Tyr 


Val 


Lys 


Lys 


Gly 






485 










Pro 


Ser Asp Ala 


Asp 


He 


Ser 


Glu 


Pro 




500 










505 


Ala 


Gin Pro Ser 


Thr 


Ser Asp 


Ala 


Glu 




515 








520 




Arg 


Leu Ala Arg 


Gly His 


Ser 


Leu 




530 






535 







<210> 49 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 197 



<400> 49 



Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


Val 


He 


1 
Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 








20 








25 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 




35 










40 




Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 




50 










55 






Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


65 










70 








Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 










85 










Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 








100 










105 


Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 




115 










120 
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270 



Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 








285 








He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 






300 










Ser 


Val 


Phe Leu Gly 


Trp 


Ala 




315 










320 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


330 








335 




Ala 


He 


Ala 


His 


Thr 


Val 


Pro 










350 






Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 








365 








Glu 


Glu 


Gly Lys 


Met 


Thr 


Ala 






380 










Leu 


Gly 


Gly Ser 


Lys 


Val 


Arg 




395 










400 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


410 








415 




Ala 


Val 


He 


Asp 




Asn 


Ser 










430 






Gin 


Asp 


Arg 


Met 




Lys 


Phe 








445 








Phe 


Gly 


Lys 


Val 


Thr 

± ±1-1* 


Lys 


Gin 






460 










Lvs 


Asp 


His 


Val 


Val 


Glu 


Val 


475 










480 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


490 










495 




Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 










510 






Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 








525 








GCC 














Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 


10 










15 




Phe 


Val 


Asn Trp 


Val 


Ala 


Glu 










30 






Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 








45 








Lys 


Leu 


Gin Arg Asp 


Phe 


Leu 






60 










Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 




75 










80 


His 


Met 


His 


Val 


Leu 


Val 


Glu 


90 










95 




Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 










110 






Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 



125 
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T~) /*-v 


TV 

Asn 


J. J. y> c 11 1: 




130 




ash 


Lys 


Val Val 


145 






Thr 


Gin 


Pro Glu 


Ser 


Ala 


Cys Leu 






180 


Leu 


Thr 


His Val 






195 


Pro 


Asn 


Ser Asp 




210 




Met 


Glu 


Leu Val 


225 






Gin 


Trp 


He Gin 


Ser 


Asn 


Ser Arg 






260 


He 


Met 


Ser Leu 






275 


Pro 


Val 


Glu Asp 




290 




Asn 


Gly Tyr Asp 


305 






Thr 


Lys 


Lys Phe 


Thr 


Thr Gly Lys 






340 


Phe 


Tyr Gly Cys 






355.- 


cys 


Val^Asp Lys 




370 




Lys 


Val 


Val Glu 


385 






Val 


Asp 


Gin Lys 


He 


Val 


Thr Ser 






420 


Thr 


Thr 


Phe Glu 






435 


Glu 


Leu 


Thr Arg 




450 




Glu 


Val 


Lys Asp 


465 






Glu 


His 


Glu Phe 


Pro 


Ser 


Asp Ala 






500 


Ala 


Gin 


Pro Ser 






515 


Arg 


Tyr 


Gin Asn 




530 




Phe 


Pro 


Cys Arg 


545 






Phe 


Thr 


His Gly 


Ser 


Gin 


Pro Val 






580 


He 


His 


His He 






595 


Leu 


Val 


Asn Val 



Ala Val Thr Lys 
135 

Asp Glu Cys Tyr 
150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ala Gin Thr Gin 

200 

Ala Pro Val He 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin He Lys 

Thr Lys Thr Ala 

280 

He Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn He Ala 

Val Asn Trp Thr 

360 

Met Val He Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 

440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp He Ser Glu 

Thr Ser Asp Ala 

520 

Lys Cys Ser Arg 
535 

Gin Cys Glu Arg 
550 

Gin Lys Asp Cys 
565 

Ser Val Val Lys 

Met Gly Lys Val 

600 

Asp Leu Asp Asp 



Thr Arg Asn Gly 

140 

He Pro Asn Tyr 
155 

Trp Thr Asn Met 
170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 

220 

Asp Lys Gly He 
235 

Ser Tyr He Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg He Tyr Lys 

300 

Ala Ser Val Phe 
315 

Thr He Trp Leu 
330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 

380 

He Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 

460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 

His Val Gly Met 

540 

Met Asn Gin Asn 
555 

Leu Glu Cys Phe 
570 

Lys Ala Tyr Gin 
585 

Pro Asp Ala Cys 
Cys He Phe Glu 



Ala Gly Gly Gly 

Leu Leu Pro Lys 

160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 

240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 

400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 

Asn Leu Met Leu 

Ser Asn He Cys 

560 

Pro Val Ser Glu 
575 

Lys Leu Cys Tyr 
590 

Thr Ala Cys Asp 

605 

Gin 



WO 03/018820 



PCT/EB02/04087 



-68- 



610 



615 620 



<210> 50 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 197 GCC 
<400> 50 , 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 ^ 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ala Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 ' 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 "* 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 ~ 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 ~ 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 * 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 
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Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala Gin He Asp 


Pro 


Thr 


Pro 


Val 






405 








410 






415 




He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys Ala Val He 


Asp 


Gly Asn 


Ser 








420 










425 




430 




Phe 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg 


Met 


Phe 


Lys 






435 










440 




445 






Gin 


Glu 


Leu 


Thr Arg Arg 


Leu 


Asp His Asp Phe Gly Lys Val 


Thr 


Lys 




450 










455 




460 






Glu 


Val 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg Trp Ala Lys Asp His 


Val 


Val 


465 






470 






475 








480 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 










485 








490 






495 


Val 


Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro Lys Arg Val 


Arg 


Glu 


Ser 






500 








505 




510 


• 




Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu Ala Ser He Asn Tyr Ala Asp 


< 


515 








520 




525 






■ 


Arg 


Leu 


Ala Arg Gly His 


Ser 


Leu 












530 










535 















<210> 51 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep7 8 221 GCA 



<400> 51 






















Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys Val Pro 


Ser Asp 


Leu Asp 


1 






5 










10 




15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe Val Asn 


Trp Val 


Ala 


Glu 








20 








25 




30 




He 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp Met Asp 


Leu Asn 


Leu 




35 










40 






45 


Phe 




Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys Leu Gin Arg Asp 


Leu 




50 










55 






60 




Phe 


Val 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro Glu Ala 


Leu Phe 


65 




70 








75 




Val 


80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His Met His 


Val Leu 


Glu 








85 










90 




95 


He 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg Phe 


Leu Ser 


Gin 






100 








105 




110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He Tyr Arg Gly He 


Glu Pro 


Thr 


Leu 




115 










120 






125 






Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys Thr Arg Asn Gly Ala Gly Gly Gly 




130 








135 






140 






Lys 


Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro Asn Tyr 


Leu Leu 


Pro 


145 






150 






155 






160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr Asn Met 


Glu Gin Tyr 


Leu 








165 








170 




175 


His 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu Arg 


Lys Arg Leu 


Val Ala 


Gin 






180 










185 




190 


Gin 




Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin Asn Lys 


Glu Asn 


Asn 




195 










200 






205 






Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser Lys Thr 


Ala Ala 


Arg 


Tyr 




210 








215 






220 




Glu 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys Gly He 


Thr Ser 


Lys 


225 








230 








235 




Ala 


240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr He Ser 


Phe Asn 


Ala 








245 








250 




255 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys Ala Ala Leu Asp Asn Ala Gly Lys 
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260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Glv Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cvs Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arc? Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 * 535 ^ 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 550 ** 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

- 565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 52 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 221 GCA 
<400> 52 , 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 -15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lvs Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 
35 40 45 
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Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 " 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 110 

Arq Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ala Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 ~ 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 ^ 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 ~ " 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 ~ 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
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530 535 

<210> 53 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 228 GCG 

<400> 53 _ _ 

Thr Ala Gly Phe Tyr Glu lie Val lie Lys Val Pro Ser Asp Leu Asp 

1 " 5 10 I 5 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lvs Glu Trp Glu Leu Pro Pro Asp. Ser Asp. Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 J ' 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr. Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 - 215 220 

Met Glu Leu Ala Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 ~ 375 380 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 
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Val 


Asp 


Gin 


Lys Cys Lys Ser Ser Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 






405 


410 










415 




He 


Val 


Thr 


Ser Asn Thr Asn Met Cys 


Ala 


Val 


lie 


Asp Gly Asn Ser 








420 425 










430 






Thr 


Thr 


Phe 


Glu His Gin Gin Pro Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 






435 


440 








445 








Glu 


Leu 


Thr Arg Arg Leu Asp His Asp 


Phe Gly Lys 


Val 


Thr 


Lys 


Gin 




450 




455 






460 










Glu 


Val 


Lys 


Asp Phe Phe Arg Trp Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 


465 






470 




475. 










480 


Glu 


His 


Glu 


Phe Tyr Val Lys Lys Gly 


Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 








485 


490 










495 




Pro 


Ser 


Asp 


Ala Asp He Ser Glu Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 






500 505 










510 






Ala 


Gin 


Pro Ser Thr Ser Asp Ala Glu 


Ala 


Ser 


He 


Asn Tyr Ala Asp 






515 


520 








525 








Arg 


Tyr Gin Asn Lys Cys Ser Arg His 


Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 


530 




535 






540 










Phe 


Pro 


Cys 


Arg Gin Cys Glu Arg Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 


545 




550 




555 










560 


Phe 


Thr 


His 


Gly Gin Lys Asp Cys Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 








565 


570 










575 




Ser 


Gin 


Pro 


Val Ser Val Val Lys Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 








580 585 










590 






He 


His 


His 


He Met Gly Lys Val Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 






595 


600 








605 








Leu 


Val 


Asn 


Val Asp Leu Asp Asp Cys 


He 


Phe 


Glu 


Gin 










610 




615 






620 











<210> 54 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 228 GCG 



<400> 54 



Met 


Glu 


Leu 


Ala 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly He 


Thr Ser Glu Lys 


1 








5 










10 




15 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He Ser 


Phe Asn Ala Ala 






20 








25 






30 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp 


Asn Ala Gly Lys 






35 










40 








45 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr Leu 


Val Gly Gin Gin 




50 










55 








60 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


He 


Tyr Lys 


He Leu Glu Leu 


65 










70 










75 


80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val Phe 


Leu Gly Trp Ala 










85 










90 




95 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp Leu 


Phe Gly Pro Ala 








100 










105 






110 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He Ala 


His Thr Val Pro 






115 








120 








125 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn Phe 


Pro Phe Asn Asp 




130 










135 








140 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu Glu Gly 


Lys Met Thr Ala 


145 










150 










155 


160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly Gly 


Ser Lys Val Arg 








165 










170 




175 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He Asp 


Pro Thr Pro Val 
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180 185 190 

lie Val Thr Ser Asn Thr Asn Met Cys Ala Val lie Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 "* 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 ~ 265 270 

Pro Ser Asp Ala Asp lie Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser lie Asn Tyr Ala Asp 

290 295 300 

Ara Tvr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn lie Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

lie His His lie Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 55 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 228 GCG 
<400> 55 

Slv Phe Tvr Glu He Val He Lys Val Pro Ser Asp 

15 



Thr 


Ala 


Gly Phe 


Tyr 


Glu 


He 


Val 


He Lys Val Pro 


Ser 


Asp 


1 
Glu 


His 


Leu 


Pro 


5 
Gly 


He 


Ser 


Asp 


Ser Phe Val Asn Trp 


Val 








20 








25 




30 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp Met Asp 


Leu 


Asn 




35 










40 




45 




Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu Lys Leu Gin Arg Asp 


50 










55 




60 




Phe 


Thr 


Glu 


Trp. Arg 


Arg 


Val 


Ser 


Lys 


Ala Pro Glu Ala 


Leu 


65 










70 






75 


Val 




Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe His Met His 


Leu 








85 








90 






Thr 


Thr 


Gly Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg Phe 


Leu 


Ser 








100 








105 




110 


Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He Tyr Arg Gly He 


Glu 


Pro 




115 










120 




125 




Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys Thr Arg Asn Gly Ala Gly 




130 








135 




140 






Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He Pro Asn Tyr 


Leu 


Leu 


145 








150 






155 




Gin 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp Thr Asn Met 


Glu 










165 








170 






Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu Arg Lys Arg Leu 


Val 


Ala 






180 










185 




190 



80 

Val Gli 
95 



160 
Tyr Leu 
175 
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Leu Thr His Val 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin 


Asn 


Lys 


Glu 


Asn Gin Asn 


195 








200 










205 




Pro Asn Ser Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys 


Thr 


Ser 


Ala Arg Tyr 


210 






215 










220 






Met Glu Leu Ala 


Gly Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He Thr Ser Glu Lys 


225 




230 










235 






240 


Gin Trp lie Gin 


Glu Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn Ala Ala 


245 










250 








255 


Ser Asn Ser Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp Asn Ala Gly Lys 


260 










265 










270 


lie Met Ser Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 


275 








280 










285 




Pro Val Glu Asp 


He 


Ser 


Ser Asn Arg 


He 


Tyr 


Lys 


He 


Leu Glu Leu 


290 






295 










300 






Asn Gly Tyr Asp 


Pro Gin Tyr Ala Ala 


Ser 


Val 


Phe Leu Gly Trp Ala 


305 




310 










315 






320 


Thr Lys Lys Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly Pro Ala 


325 










330 








335 


Thr Thr Gly Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr Val Pro 


340 










345 










350 


Phe Tyr Gly Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe Asn Asp 


355 








360 










365 


Met Thr Ala 


Cys Val Asp Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly 


Lys 








375 










380 






Lys Val Val Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly 


Gly 


Ser 


Lys Val Arg 


385 




390 










395 






400 


Val Asp Gin Lys 


Cys 


Lys 


Ser 


Ser Ala 


Gin 


He 


Asp 


Pro 


Thr Pro Val 


405 










410 








415 


He Val Thr Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 


Asp 


Gly Asn Ser 


420 










425 










430 


Thr Thr Phe Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin Asp 


Arg 


Met 


Phe Lys Phe 


435 








440 










445 


Thr Lys Gin 


Glu Leu Thr Arg 


Arg 


Leu Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val 


450 




455 










460 




Val Glu Val 


Glu Val Lys Asp 


Phe 


Phe Arg Trp Ala 


Lys 


Asp 


His 


Val 


465 




470 










475 






480 


Glu His Glu Phe 


Tyr 


Val 


Lys 


Lys 


Gly 


Gly Ala 


Lys 


Lys 


Arg Pro Ala 




485 










490 








495 


Pro Ser Asp Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val Arg Glu Ser Val 


500 








505 










510 


Ala Gin Pro Ser 


Thr 


Ser Asp 


Ala 


Glu 


Ala 


Ser 


He Asn Tyr Ala Asp 


515 








520 










525 




Arg Leu Ala Arg 


Gly His 


Ser 


Leu 














530 






535 
















<210> 56 












• 










<211> 312 






















<212> PRT 






















<213> Artificial Sequence 
















<220> 






















<223> Mutant rep protein: rep40 


228 


GCG 










<400> 56 




















Ser Glu Lys 


Met Glu Leu Ala Gly Trp 


Leu Val Asp 


Lys 


Gly 


He 


Thr 


1 


5 










10 








15 


Gin Trp He Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn Ala Ala 


20 










25 










30 


Ser Asn Ser Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp Asn Ala Gly Lys 


35 








40 










45 




He Met Ser Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu Val Gly Gin Gin 
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50 55 60 

Pro Val Glu Asp lie Ser Ser Asn Arg lie Tyr Lys lie Leu Glu Leu 
65 ° 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

100 " 105 110 

Thr Thr Gly Lys Thr Asn lie Ala Glu Ala lie Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val lie Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala lie Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin lie Asp Pro Thr Pro Val 

180 " 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 57 

<211> 621 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 231 GCC 

<400> 57 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He Lys Val Pro 


Ser 


Asp 


Leu Asp 


1 






5 








10 






15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser Phe Val Asn 


Trp 


Val 


Ala 


Glu 








20 








25 




30 




He 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp Met Asp 


Leu 


Asn 


Leu 




35 










40 




45 




Phe 




Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu Lys Leu Gin Arg Asp 


Leu 




50 










55 




60 








Val 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala Pro Glu Ala 


Leu 


Phe 


Phe 


65 




70 






75 






Val 


80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe His Met His 


Val 


Leu 


Glu 








85 






90 






95 


He 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg Phe 


Leu 


Ser 


Gin 






100 








105 




110 


Thr 




Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr Arg Gly He 


Glu 


Pro 


Leu 




115 










120 


• 


125 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys Thr Arg Asn Gly Ala Gly Gly Gly 




130 








135 




140 
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Asn 


Lys 


Val Val Asp Glu Cys 


Tyr He 


Pro Asn Tyr 


Leu 


Leu 


Pro 


Lys 


145 








150 






155 




Gin 




160 


Thr 


Gin 


Pro 


Glu Leu Gin Trp 


Ala Trp 


Thr Asn Met 


Glu 


Tyr 


Leu 








165 








170 






175 


His 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu Arg 


Lys Arg Leu 


Val 


Ala 


Gin 




180 








185 






190 






Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin Glu 


Gin Asn Lys 


Glu 


Asn 


Gin 


Asn 




195 










200 




205 


Ala 






Pro 


Asn 


Ser Asp Ala 


Pro 


V d-L 


He Arg 


Ser Lys Thr 


Ser 


Arg 


Tyr 




210 










21b 




220 






Glu 




Met 


Glu 


Leu Val Gly Trp 


Aia 


Val Asp 


Lys Gly He 


Thr 


Ser 


Lys 


225 










230 






235 






Ala 


240 


Gin 


Trp 


He 


Gin Glu Asp 


t?xn 


Ala Ser 


Tyr He Ser 


Phe 


Asn 


Ala 








245 








250 






255 




Ser 


Asn 


Ser Arg 


Ser 


Gin 


Tip 

lie 


Lys Ala 


Ala Leu Asp 


Asn 


Ala 


Gly Lys 








260 








265 






270 




Gin 


He 


Met 


Ser 


Leu 


Thr 


Lys 


on 

inr 


Ala Pro 


Asp Tyr Leu 


Val 


Gly 


Gin 






275 








280 




285 




Glu 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


He Tyr Lys 


He 


Leu 


Leu 




290 








295 




300 










Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala Ala 


Ser Val Phe 


Leu Gly 


Trp Ala 


305 






310 






315 








320 


Thr 


Lys 


Lys 


Phe 


Gly Lys 


Arg 


Asn Thr 


He Trp Leu 


Phe Gly 


Pro 


Ala 






325 








330 


His 




335 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


Tip 


Ala Glu 


Ala He Ala 


Thr 


Val 


Pro 






340 








345 






350 






Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


irp 


Thr Asn 


Glu Asn Phe 


Pro 


Phe 


Asn 


Asp 




355 








360 




365 






Ala 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp Trp Glu Glu Gly Lys 


Met 


Thr 


370 






375 




380 






Val 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala He 


Leu Gly Gly 


Ser 


Lys 


Arg 


385 










390 




395 








400 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser Ala 


Gin He Asp 


Pro 


Thr 


Pro 


Val 






405 






410 






415 




He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met Cys 


Ala Val He Asp Gly 


Asn 


Ser 






420 








425 






430 




Phe 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro Leu Gin Asp Arg 


Met 


Phe 


Lys 




435 










440 




445 






Gin 


Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


His Asp 


Phe Gly Lys 


Val 


Thr 


Lys 




450 










455 




460 






Glu 


Val 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp Ala Lys Asp His 


Val 


Val 


465 






470 






475 








480 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys Gly Gly Ala Lys Lys Arg 


Pro 


Ala 










485 






490 






495 


Val 


Pro 


Ser 


Asp 


Ala Asp 


He 


Ser 


Glu Pro 


Lys Arg Val 


Arg 


Glu 


Ser 






500 








505 






510 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala Glu 


Ala Ser He 


Asn 


Tyr 


Ala Asp 






515 








520 




525 






Leu 


Arg 


Tyr 


Gin Asn Lys 


Cys 


Ser 


Arg His Val Gly Met 


Asn 


Leu 


Met 


530 










535 




540 






He 


Cys 


Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg Met 


Asn Gin Asn 


Ser 


Asn 


545 






550 






555 








560 


Phe 


Thr 


His 


Gly Gin Lys Asp 


Cys Leu 


Glu Cys Phe 


Pro 


Val 


Ser 


Glu 










565 








570 






575 


Tyr 


Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys Lys Ala Tyr Gin Lys 


Leu 


Cys 








580 








585 






590 






He 


His 


His 


He Met Gly Lys 


Val Pro Asp Ala Cys 


Thr 


Ala 


Cys 


Asp 






595 










600 




605 








Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp Cys 


He Phe Glu 


Gin 










610 








615 




620 
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<210> 58 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: 52 231 GCC 
<400> 58 

Met Glu Leu Val Gly Trp Ala Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly. Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 * 105 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cvs Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 " 230 * 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 ~ 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Ara Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 



<210> 59 
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<211> 536 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep68 231 GCC 



<400> 59 












* 




Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He Val He Lys Val 


Pro 


Ser Asp Leu Asp 


1 






5 




10 




15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser Asp Ser Phe Val 


Asn 


Trp Val Ala 


Glu 








20 




25 




30 


He 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro Asp Ser Asp Met 


Asp 


Leu Asn Leu 




35 








40 




45 




Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val Ala Glu Lys Leu 


Gin Arg Asp Phe 


Leu 




50 










55 


60 




Val 


Thr 


Glu 


Trp Arg 


Arg 


Val 


Ser Lys Ala Pro Glu 


Ala 


Leu Phe Phe 


65 










70 


75 




Val Leu Val 


80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser Tyr Phe His Met 


His 


Glu 








85 




90 




95 


He 


Thr Thr Gly Val 


Lys 


Ser 


Met Val Leu Gly Arg 


Phe 


Leu Ser Gin 








100 




105 




110 




Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg He Tyr Arg Gly 


He 


Glu Pro Thr 


Leu 




115 








120 




125 




Pro 


Asn Trp 


Phe 


Ala 


Val 


Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 




130 










135 


140 




Lys 


Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys Tyr He Pro Asn 


Tyr 


Leu Leu Pro 


145 






150 


155 




Glu Gin Tyr 


160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp Ala Trp Thr Asn 


Met 


Leu 










165 




170 




175 


His 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr Glu Arg Lys Arg Leu Val Ala Gin 




180 






185 




190 




Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr Gin Glu Gin Asn 


Lys 


Glu Asn Gin 


Asn 






195 








200 




205 




Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val He Arg Ser Lys 


Thr 


Ser Ala Arg 


Tyr 




210 








215 


220 


Thr Ser Glu 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Ala Val Asp Lys Gly 


He 


Lys 


225 








230 


235 




Phe Asn Ala 


240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin Ala Ser Tyr He 


Ser 


Ala 








245 


250 




255 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He Lys Ala Ala Leu 


Asp 


Asn Ala Gly Lys 








260 






265 




270 


Gin 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr Ala Pro Asp Tyr Leu Val Gly Gin 






275 






280 




285 




Pro 


Val 


Glu Asp 


He 


Ser 


Ser Asn Arg He Tyr 


Lys 


He Leu Glu 


Leu 




290 










295 


300 




Ala 


Asn Gly 


Tyr Asp 


Pro 


Gin 


Tyr Ala Ala Ser Val 


Phe 


Leu Gly Trp 


305 










310 


315 






320 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg Asn Thr He Trp 


Leu 


Phe Gly Pro 


Ala 






325 




330 




335 




Thr Thr Gly Lys 


Thr 


Asn 


He Ala Glu Ala He 


Ala 


His Thr Val 


Pro 








340 






345 




350 


Asp 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp Thr Asn Glu Asn 


Phe 


Pro Phe Asn 




355 






360 




365 


Ala 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He Trp Trp Glu Glu Gly Lys Met Thr 


370 






375 


380 


Ser Lys Val 


Arg 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys Ala He Leu Gly Gly 


385 










390 


395 






400 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser Ser Ala Gin He 


Asp 


Pro Thr Pro 


Val 






405 




410 




415 




He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn Met Cys Ala Val 


He 


Asp Gly Asn 


Ser 
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420 








425 


Thr 


Thr 


Phe Glu His 


Gin 


Gin 


Pro 


Leu 






435 






440 




Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


His 


Asp 




450 




455 






Glu 


Val 


Lys Asp Phe 


Phe 


Arg 


Trp 


Ala 


465 




470 








Glu 


His 


Glu Phe Tyr 


Val 


Lys 


Lys 


Gly 






485 










Pro 


Ser 


Asp Ala Asp 


lie 


Ser 


Glu 


Pro 






500 








505 


Ala 


Gin 


Pro Ser Thr 


Ser 


Asp 


Ala 


Glu 






515 






520 




Arg 


Leu 


Ala Arg Gly His 


Ser 


Leu 




530 






535 







<210> 60 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 231 



<400> 60 



Met 


Glu 


Leu 


Val 


Gly 
5 


Trp Ala 


Val Asp 


1 
Gin 


Trp 


He 


Gin 


Glu 


Asp Gin 


Ala 


Ser 






20 








25 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin lie 


Lys 


Ala 






35 






40 




He 


Met 


Ser 


Leu 


Thr 


Lys Thr 


Ala 


Pro 




50 








55 






Pro 


Val 


Glu 


Asp 


He 


Ser Ser 


Asn Arg 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin Tyr 


Ala 


Ala 








85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys Arg 


Asn 


Thr 




too 








105 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn He 


Ala 


Glu 






115 






120 




Phe 


Tyr 


Gly 


Cys 


Val 


Asn Trp 


Thr 


Asn 




130 








135 






Cys 


Val 


Asp 


Lys 


Met 


Val He 


Trp 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala Lys 


Ala 


He 








165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys Ser 


Ser 


Ala 






180 








185 


He 


Val 


Thr 


Ser 


Asn 


Thr Asn 


Met 


Cys 






195 








200 




Thr 


Thr 


Phe 


Glu 


His 


Gin Gin 


Pro 


Leu 




210 








215 






Glu 


Leu 


Thr 


Arg 


Arg 


Leu Asp 


His 


Asp 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg 


Trp 


Ala 








245 








Glu 


His 


Glu 


Phe 


Tyr 


Val Lys 


Lys 


Gly 








260 






265 


Pro 


Ser 


Asp 


Ala 


Asp 


He Ser 


Glu 


Pro 






275 






280 
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430 






Gin Asp Arg 


Met 


Phe 


Lys 


Phe 




445 








Phe Gly Lys 


Val 


Thr 


Lys 


Gin 


460 










Lys Asp His 


Val 


Val 


Glu 


Val 


475 








480 


Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 


490 






495 




Lys Arg Val 


Arg 


Glu 


Ser 


Val 






510 






Ala Ser He 


Asn 


Tyr 


Ala Asp 




525 









GCC 



Lys Gly He 


Thr 


Ser 


Glu 


Lys 


10 






15 




Tyr He Ser 


Phe 


Asn 


Ala 


Ala 




30 






Ala Leu Asp 


Asn 


Ala 


Gly Lys 




45 








Asp Tyr Leu 


Val 


Gly 


Gin 


Gin 


60 










He Tyr Lys 


He 


Leu 


Glu 


Leu 


75 








80 


Ser Val Phe 


Leu Gly 


Trp 


Ala 


90 






95 




He Trp Leu 


Phe 


Gly 


Pro 


Ala 




110 






Ala He Ala 


His 
125 


Thr 


Val 


Pro 


Glu Asn Phe 


Pro 


Phe 


Asn Asp 


140 










Glu Glu Gly 


Lys 


Met 


Thr 


Ala 


155 






160 


Leu Gly Gly 


Ser 


Lys 


Val 


Arg 


170 






175 




Gin He Asp 


Pro 


Thr 


Pro 


Val 




190 






Ala Val He 


Asp 
205 


Gly 


Asn 


Ser 


Gin Asp Arg 


Met 


Phe 


Lys 


Phe 


220 










Phe Gly Lys 


Val 


Thr 


Lys 


Gin 


235 








240 


Lys Asp His 


Val 


Val 


Glu 


Val 


250 






255 




Gly Ala Lys 


Lys 


Arg 
270 


Pro 


Ala 


Lys Arg Val 


Arg Glu 


Ser 


Val 




285 
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Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 61 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 234 GCG 
<400> 61 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lvs Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

y 35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu. 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Arq Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

lis 120 . 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 ~ 135 140 

Asn Lys Val" Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Ala Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 - 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
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370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








405 








lie 


Val 


Thr 


Ser 
420 


Asn 


Thr 


Asn 


Met 


Till* 

J» ill 


Thr 


Phe 
435 


Glu 


His 


Gin 


Gin 


Pro 
440 


VJ± Li 


uc u 


Thr Arg 


Arci 


Leu 


Asp 


His 




450 










455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg Trp 


465 








470 






Glu 


His 


Glu 


Phe 


Tyr 
485 


Val 


Lys 


Lys 


Pro 


Ser 


Asp 


Ala 
500 


Asp 


He 


Ser 


Glu 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 






515 










520 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg 


530 










535 




Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg 


545 










550 






Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp Cys 










565 








Ser 


Gin 


Pro 


Val 
580 


Ser 


Val 


Val 


Lys 


He 


His 


His 
595 


He 


Met 


Gly 


Lys 


Val 
600 


Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 


Asp 




610 










615 





<210> 62 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant -rep protein: rep52 



<400> 62 



Met 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val 


1 
Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 






20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 










40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


lie 


Ser 


Ser 


Asn 


65 








70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 










120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 







380 



He 


Leu 


Gly Gly 


Ser 


Lys 


Val 


Arg 






395 








400 


Ala 


Gin 


He Asp 


Pro 


Thr 


Pro 


Val 




410 








415 




Cys 


Ala 


Val He 


Asp 


Gly 


Asn 


Ser 


425 








430 






Leu 


Gin 


Asp Arg 


Met' 


Phe 


Lys 


Phe 








445 








Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 






460 










Ala 


Lys 


Asp His 


Val 


Val 


Glu 


Val 




475 








4 on 

4oU 


Gly 


Gly 


Ala Lys 


Lys 


Arg 


Pro 


Ala 


490 








495 




Pro 


Lys 


Arg Val 


Arg 


Glu 


Ser 


Val 


505 








510 






Glu 


Ala 


Ser He 


Asn 


Tyr 


Ala 


Asp 








525 








His 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 






540 










Met 


Asn 


Gin Asn 


Ser 


Asn 


He 


Cys 






555 








560 


Leu 


Glu 


Cys Phe 


Pro 


Val 


Ser 


Glu 




570 






575 




Lys 


Ala 


Tyr Gin 


Lys 


Leu 


Cys 


Tyr 


585 








590 






Pro 


Asp 


Ala Cys 


Thr 


Ala 


Cys 


Asp 






605 








Cys 


He 


Phe Glu 


Gin 










620 










234 


GCG 












Asp 


Ala 


Gly He 


Thr 


Ser 


Glu 


Lys 


10 








15 




Ser 


Tyr 


He Ser 


Phe 


Asn 


Ala 


Ala 


25 






30 






Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly 


Lys 








45 








Pro 


Asp 


Tyr Leu 


Val 


Gly 


Gin 


Gin 




60 










Arg 


He 


Tyr Lys 


He 


Leu 


Glu 


Leu 




75 








80 


Ala 


Ser 


Val Phe 


Leu 


Gly 


Trp 


Ala 




90 








95 




Thr 


He 


Trp Leu 


Phe 


Gly 


Pro 


Ala 


105 








110 






Glu 


Ala 


He Ala 


His 


Thr 


Val 


Pro 








125 








Asn 


Glu 


Asn Phe 


Pro 


Phe 


Asn 


Asp 






140 










Trp 


Glu 


Glu Gly 


Lys 


Met 


Thr 


Ala 




155 








160 
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Lys 


Val 


Val 


Glu 


Ser Ala Lys 


Ala 


He Leu Gly Gly Ser Lys 


V clJL 


Arg 








165 










170 








tic 

175 




Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro Thr 




Vdl 






180 










185 








190 






He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He Asp Gly 


Asn 


Ser 






195 










200 










205 




Pne 


Thr 


Thr 


Phe 


Glu 


His 


Gin Gin Pro Leu Gin Asp Arg Met Phe 


Lys 




210 










215 










220 






Gin 


Glu 


Leu 


Thr Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe Gly Lys 


Val Thr 


Lys 










230 










235 








240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg Trp Ala Lys Asp 


His 


Val Val 


Glu 


Val 






245 










250 








255 


A -La 


Glu 


His 


Glu 


Phe 


Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg 


Pro 








260 










265 








270 




Val 


Pro 


Ser 


Asp 


Ala 


Asp 


lie 


Ser 


Glu 


Pro Lys Arg Val Arg Glu 


Ser 






275 








280 










285 


Ala 




Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser 


He 


Asn Tyr 


Asp 




290 










295 










300 








Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


His 


Val Gly Met Asn Leu 


Met 


Leu 

a 


305 








310 










315 






He 


320 


Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg 


Met 


Asn 


Gin 


Asn 


Ser Asn 


Cys 






325 










330 








335 


Glu 


Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro Val 


Ser 








340 








345 








350 






Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala 


Tyr 


Gin 


Lys Leu 


Cys 


Tyr 




355 










360 










365 






He 


His 


His 


He 


Met 


Gly 


Lys 


Val 


Pro Asp Ala Cys 


Thr Ala 


Cys 


Asp 




370 










375 










380 


Gin 






Leu 


Val 


Asn 


Val 


Asp 


Leu Asp Asp 


Cys 


He 


Phe 


Glu 






385 








390 










395 










<210> 63 


























<211> 536 


























<212> PRT 


























<213> Artificial Sequence 


















<220> 




























<223> Mutant rep protein: rep 6 8 


234 


GCG 












<400> 63 


























Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser Asp 


Leu Asp 


1 






5 










10 








15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn Trp Val 


Ala 


Glu 








20 








25 








30 




He 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 


Asp 


Leu Asn 


Leu 




35 










40 










45 






Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu Gin Arg Asp 


Phe 


Leu 




50 










55 










60 




Phe 


Val 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu Phe 


65 






70 










75 








80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val Leu 


Val 


Glu 








85 










90 








95 


He 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg Phe 


Leu Ser 


Gin 






100 








105 








110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr Arg Gly He 


Glu Pro 


Thr 


Leu 




115 










120 










125 






Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg Asn Gly Ala Gly 


Gly Gly 




130 








135 










140 








Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro Asn Tyr 


Leu Leu 


Pro 


Lys 


145 






150 










155 




Glu Gin 




160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Tyr 


Leu 
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165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val lie Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Ala Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 ~ 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn lie Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 ^ 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Sezr Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 ~~ 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 - 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 ~ 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 64 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 234 GCG 
<400> 64 

Met Glu Leu Val Gly Trp Leu Val Asp Ala Gly He Thr Ser Glu Lys 

1 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 
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Ser 


Asn 


Ser Arg 


Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly 


Lys 






35 






40 




45 






lie 


Met 


Ser 


Leu 


Thr 


Lys Thr Ala 


Pro Asp Tyr 


Leu Val Gly Gin 


Gin 




50 








55 




60 






pro 


Val 


Glu Asp 


lie 


Ser Ser Asn Arg He Tyr 


Lys He Leu 


Glu 


Leu 


65 










70 


75 






80 


Hen 
noli 




Tyr Asp 


Pro 


Gin Tyr Ala 


Ala Ser Val 


Phe Leu Gly Trp 


Ala 








85 




90 




95 




X IJ.X 




Lys 


Phe 


Gly 


Lys Arg Asn 


Thr He Trp 


Leu Phe Gly 


Pro 


Ala 




100 






105 


110 








1X1X7 


Gly Lys 


Thr 


Asn He Ala 


Glu Ala He 


Ala His Thr 


Val 


Pro 






115 






120 




125 






XT UC 


xyxr 


Gly Cys 


Val 


Asn Trp Thr 


Asn Glu Asn 


Phe Pro Phe 


Asn 


Asp 




130 








135 




140 




Ala 


Cys 


val 


Asp 


Lys 


Met 


Val He Trp Trp Glu Glu Gly Lys Met 


Thr 


145 






150 


155 






160 


Lys 


Val 


Val 


Glu 


Ser 


Ala Lys Ala 


He Leu Gly Gly Ser Lys 


Val 


Arg 








165 




170 




175 




Val 


Asp 


Gin 


Lys 


Cys 


Lys Ser Ser 


Ala Gin He 


Asp Pro Thr 


Pro 


Val 






180 




185 


190 






lie 


Val 


Thr 


Ser 


Asn 


Thr Asn Met 


Cys Ala Val 


He Asp Gly Asn 


Ser 






195 






200 




205 






Thr 


Thr 


Phe 


Glu 


His 


Gin Gin Pro 


Leu Gin Asp Arg Met Phe 


Lys 


Phe 




210 








215 




220 




Gin 


Glu 


Leu 


Thr 


Arg 


Arg Leu Asp His Asp Phe Gly 


Lys Val Thr 


Lys 


225 








230 


235 






240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg Trp Ala Lys Asp 


His Val Val 


Glu 


Val 






245 




250 




255 


Ala 


Glu 


His 


Glu 


Phe 


Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg 


Pro 








260 






265 


270 




Val 


Pro 


Ser 


Asp 


Ala 


Asp 


He Ser Glu 


Pro Lys Arg 


Val Arg Glu 


Ser 






275 




280 




285 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp Ala 


Glu Ala Ser 


He Asn Tyr 


Ala 


Asp 




290 








295 




300 






Arg 


Leu 


Ala 


Arg 


Gly His Ser Leu 










305 










310 










<210> 65 
















<211> 621 
















<212> PRT 
















<213> Artificial Sequence 










<220> 


















<223> Mutant rep protein: rep78 


237 GCC 








<400> 65 
















Thr 


Ala 


Gly 


Phe 


Tyr 


Glu He Val 


He Lys Val 


Pro Ser Asp 


Leu 


Asp 


1 






5 




10 




15 


Glu 


Glu 


His 


Leu 


Pro 


Gly 


He Ser Asp Ser Phe Val Asn Trp Val 


Ala 








20 




25 


30 




He 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro Pro Asp 


Ser Asp Met 


Asp Leu Asn 


Leu 




35 






40 




45 






Glu 


Gin 


Ala 


Pro 


Leu 


Thr Val Ala Glu Lys Leu Gin Arg Asp 


Phe 


Leu 




50 








55 




60 




Val 


Thr 


Glu 


Trp 


Arg 


Arg 


Val Ser Lys 


Ala Pro Glu 


Ala Leu Phe 


Phe 


65 




70 


75 






80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu Ser Tyr 


Phe His Met 


His Val Leu 


Val 


Glu 








85 




90 




95 




Thr 


Thr 


Gly 


Val 


Lys 


Ser Met Val 


Leu Gly Arg 


Phe Leu Ser 


Gin 


He 






100 






105 


110 






Arg 


Glu 


Lys 


Leu 


He 


Gin Arg He 


Tyr Arg Gly 


He Glu Pro 


Thr 


Leu 
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115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Ala Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 * 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 A 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 ^ 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 * 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arcr Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 ' 535 . 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 ' 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 
595 600 605 
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Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 66 

<211> 397 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 237 GCC 



<400> 66 



Met 


GlU 


Leu 


Val 


Giy 


lrp 


IicU 


Val 


Asp 


Lys 


Gly He Ala Ser 


Glu 


uys 


l 








5 










10 




15 




Gin 


Trp 


lie 


Gin 


GlU 


ASp 


Gxn 


TAT sx 

ax a 


Ser 


Tyr 


He Ser Phe Asn 


Ala 


7\ 1 sa 
nla 






20 








25 




30 






Ser 


Asn 


faer 


Arg 




fit n 


lie 


x»ys 


Ala 


Ala 


Leu Asp Asn Ala Gly 


TjVS 




















45 






lie 


Met 


f 

Ser 


lieu 


inr 


jjys 


1 111 


Ala 


Pro 


Asp 


Tyr Leu Val Gly Gin 


Gin 

VJJ-ii 




C A 
DO 










cc 
JJ 








60 






Pro 


va± 


GlU 


ASp 


lie 




O a 




Arg 


He 


Tyr Lys He Leu 


Glu 




cc 
bb 








70 










75 




80 


Asn 


Gly 


xyr 


ASp 


irro 


Gxn 


iyr 


Al ci 


Ala 


Ser 


Val Phe Leu Gly 


Trp 


Ala 














90 




95 




Thr 


Lys 


Lys 




Gxy 


jjys 


TV < 

niy 


>Ai3 11 


Thr 


He 


Trp Leu Phe Gly 


Pro 


Ala 














105 




110 






mr 


inr 


GXy 


jjys 


i nr 




Tip 

lie 


riio 


Glu 


Ala 


He Ala His Thr 


Val 


Pro 




« 


J. -L J 








120 






125 






Phe 


Tyr 


Gly 


Cys 


val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn Phe Pro Phe 


Asn 


Asp 




130 








135 








140 






Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp Glu Glu Gly Lys Met 


Thr 


Ala 


145 






150 










155 




160 


Lys 


Val 


val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly Gly Ser Lys 


Val 


Arg 








165 








170 




175 




Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He Asp Pro Thr 


Pro 


Val 






180 






185 




190 






He 


Val 


Thr 
195 


Ser 


Asn 


Thr 


Asn 


Met 
200 


Cys 


Ala 


Val He Asp Gly 
205 


Asn 


Ser 


Thr 


Thr 
210 


Phe 


Glu 


His 


Gin 


Gin 
215 


Pro 


Leu 


Glri 


Asp Arg Met Phe 
220 


Lys 


Phe 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe Gly Lys Val Thr 


Lys 


Gin 


225 






230 








235 




240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys Asp His Val Val 


Glu 


Val 






245 










250 




255 




Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys Lys Arg 


Pro 


Ala 








260 










265 




270 






Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg Val Arg Glu 


Ser 


Val 






275 








280 






285 






Ala 


Gin 
290 


Pro 


Ser 


Thr 


Ser 


Asp 
295 


Ala 


Glu 


Ala 


Ser He Asn Tyr 
300 


Ala 


Asp 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


His 


Val 


Gly Met Asn Leu 


Met 


Leu 


305 








310 










315 




320 


Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


Met 


Asn 


Gin Asn Ser Asn 


He 


Cys 








325 








330 




335 




Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 


Leu 


Glu 


Cys Phe Pro Val 


Ser 


Glu 








340 








345 




350 






Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys Ala Tyr Gin Lys Leu 


Cys 


Tyr 






355 










360 






365 






He 


His 


His 


He 


Met 


Gly 


Lys 


Val 


Pro 


Asp 


Ala Cys Thr Ala 


Cys 


Asp 




370 








375 








380 






Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 


Cys 


He 


Phe Glu Gin 
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385 390 

<210> 67 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 



<400> 67 



Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


lie 


Val 


1 
Glu 


His 


Leu 


Pro 
20 


Gly 


lie 


Ser 


Asp 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 








85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 






100 










Arg 


Glu 


Lys 


Leu 


lie 


Gin 


Arg 


He 




115 








120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 








150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 








215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


lie 


Gin 


Glu 


Asp 


Gin 


Ala 








245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


lie 


Lys 








260 










lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu 


Asp 


lie 


Ser 


Ser 


Asn 




290 








295 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 










325 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 








340 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 






355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 







-88- 

395 



237 GCC 



He 


Lys 


Val 


Pro 


Ser Asp 


Leu 


Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 






Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 








45 








Glu 


Lys 


Leu 


Gin 
60 


Arg 


Asp 


Phe 


Leu 


Ala 


Pro 


Glu 
75 


Ala 


Leu 


Phe 


Phe 


Val 
80 


Phe 


His 
90 


Met 


His 


Val 


Leu 


Val 
95 


Glu 


Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 








110 






Tyr 


Arg 


Gly 


He 


Glu 
125 


Pro 


Thr 


Leu 


Thr 


Arg 


Asn Gly 


Ala Gly 


Gly Gly 








140 










He 


Pro 


Asn 
155 


Tyr 


Leu 


Leu 


Pro 


Lys 
160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 










190 






Glu 


Gin 


Asn Lys 


Glu 


Asn 


Gin 


Asn 










205 








Arg 


Ser 


Lys 


Thr 
220 


Ser 


Ala 


Arg 


Tyr 


Asp 


Lys 


Gly 


He 


Ala 


Ser 


Glu 


Lys 




235 










240 


Ser 


Tyr 
250 


He 


Ser 


Phe 


Asn 


Ala 
255 


Ala 


Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly Lys 


265 










270 






Pro 


Asp 


Tyr 


Leu 


Val 
285 


Gly 


Gin 


Gin 


Arg 


He 


Tyr Lys 


He 


Leu 


Glu 


Leu 






300 










Ala 


Ser 


Val 


Phe 


Leu Gly 


Trp 


Ala 






315 










320 


Thr 


He 


Trp 


Leu 


Phe Gly 


Pro 


Ala 




330 










335 




Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 


345 










350 






Asn 


Glu 


Asn 


Phe 


Pro 
365 


Phe 


Asn 


Asp 


Trp 


Glu 


Glu Gly 


Lys 


Met 


Thr 


Ala 






380 










He 


Leu 


Gly Gly 


Ser 


Lys 


Val 


Arg 






395 










400 
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Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He Asp 


Pro Thr Pro 


Val 








405 










410 




415 




lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val He 


Asp Gly Asn 


Ser 








420 










425 






430 




Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg 


Met Phe Lys 


Phe 






435 










440 








445 




Glu 


Leu 


Thr Arg Arg 


Leu Asp 


His 


Asp 


Phe Gly Lys 


Val Thr Lys 


Gin 




450 










455 








460 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp His 


Val Val Glu 


Val 


465 






470 










475 




480 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys 


Lys Arg Pro 


Ala 










485 










490 




495 




Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


XT J- VV 


Lys Arg Val 


Arg Glu Ser Val 






500 














510 




Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser He 


Asn Tyr Ala Asp 






515 










52 0 








525 




Arg 


Leu 


Ala Arg Gly His 


Ser 


Leu 














530 










535 














<210> 68 






















<211> 312 






















<212> PRT 






















<213> Artificial Sequence 














<220> 
























<223> Mutant rep protein: rep40 


237 


GCC 








<400> 68 


















Ala Ser Glu 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly He 


Lys 


1 








5 








10 




15 




Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He Ser 


Phe Asn Ala 


Ala 






20 








25 






30 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp 


Asn Ala Gly Lys 






35 








40 








45 




He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr Leu 


Val Gly Gin Gin 




50 










55 








60 






Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr Lys 


He Leu Glu 


Leu 


65 








70 










75 




80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val Phe 


Leu Gly Trp Ala 




85 










90 




95 




Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp Leu 


Phe Gly Pro Ala 




100 










105 






110 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He Ala 


His Thr Val 


Pro 






115 








120 








125 




Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn Phe 


Pro Phe Asn 


Asp 




130 






135 








140 






Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp Glu Glu Gly 


Lys Met Thr 


Ala 


145 






150 










155 




160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He Leu Gly Gly 


Ser Lys Val 


Arg 








165 










170 




175 




Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He Asp 


Pro Thr Pro 


Val 






180 










185 






190 




He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val He 


Asp Gly Asn 


Ser 






195 










200 








205 " 




Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg 


Met Phe Lys 


Phe 




210 










215 








220 




Gin 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe Gly Lys 


Val Thr Lys 


225 








230 










235 




240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp His 


Val Val Glu 


Val 








245 










250 




255 




Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys 


Lys Arg Pro 


Ala 
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260 

Pro Ser Asp Ala Asp lie Ser Glu 
275 280 
Ala Gin Pro Ser Thr Ser Asp Ala 

290 295 
Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 69 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 



<400> 69 



X XIX 


Ala Gly 


.t lie; 


c 


Glu 


He 


Val 


1 

pi,. 
VjJLU. 


His 


Leu 


Dm 
xrX U 

1 A 




Tie 

-L -1. W 


Ser . Asp 


isy 3 


Glu 


Trp 




T .oi i 


XT -L. \J 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thir 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 








85 








Thr 


Thr Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


lie 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 








150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 








215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


lie 


Gin 


Glu 


Asp 


Gin 


Ala 








245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










lie 


Met 


Ser 


Leu 


Thr 


i*ys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu 


Asp 


lie 


Ser 


Ser 


Asn 




290 








295 




Asn 


Gly Tyr 


Asp 


Pro 


Gin 


Tyr Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg Asn 








325 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 








340 
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265 








270 






Pro 


Lys Arg 


Val 


Arg 


Glu 


Ser 


Val 






285 








Glu 


Ala Ser 


He 


Asn 


Tyr 


Ala 


Asp 






300 










250 


GCC 












He 


Lys Val 


Pro 


Ser 


Asp 


Leu 


Asp 




10 








15 




Ser 


Phe Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 








30 






Ser 


Asp Met 


Asp 


Leu 


Asn 


Leu 


He 






45 








Glu 


Lys Leu Gin Arg 


Aso 


Phe 


Leu 






60 










Ala 


Pro Glu 


Ala 


Leu 


Phe 


Phe 


Val 




75 










80 


Phe 


His Met 


His 


Val 


Leu 


Val 


Glu 




90 








95 




Leu 


Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 






110 






Tvr 


Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 






125 








Thr 


Arg Asn Gly Ala 


Gly 


Gly 


Gly 






140 










He 


Pro Asn Tyr Leu 


Leu 


Pro 


Lys 




155 










160 


Trp 


Thr Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 








175 




Arcr 


Lys Arg 


Leu 


Val 


Ala 


Gin 


His 


185 






190 






Glu 


Gin Asn 


Lys 


Glu 


Asn 


Gin 


Asn 








205 








Arg 


Ser Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 






220 










Asp 


Lys Gly 


He 


Thr 


Ser 


Glu 


Lys 


235 










240 


Ser 


Ala He 


Ser 


Phe 


Asn 


Ala 


Ala 




250 








255 




Ala 


Ala Leu Asp Asn 


Ala 


Gly 


Lys 


265 








270 






Pro 


Asp Tyr 


Leu 


Val 


Gly 


Gin 


Gin 








285 








Arg 


He Tyr Lys 


He 


Leu 


Glu 


Leu 






300 










Ala 


Ser Val 


Phe 


Leu 


Gly 


Trp 


Ala 




315 










320 


Thr 


He Trp 


Leu 


Phe 


Gly 


Pro 


Ala 




330 








335 




Glu 


Ala He 


Ala 


His 


Thr 


Val 


Pro 


345 








350 
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Phe 


Tyr 


Gly 


Cys 


Val 


Asn Trp 


Thr 


Asn 




355 








360 




Cys 


Val 


Asp 


Lys 


Met 


Val He 


Trp 


Trp 


370. 








375 






Lys 


Val 


Val 


Glu 


Ser 


Ala Lys 


Ala 


He 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys Lys Ser 


Ser 


Ala 








405 








lie 


Val 


Thr 


Ser 


Asn 


Thr Asn 


Met 


Cys 








420 








425 


Thr 


Thr 


Phe 


Glu 


His 


Gin Gin 


Pro 


Leu 






435 








440 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu Asp 


His 


Asp 




450 






455 






Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg 


Trp 


Ala 


465 








470 






Glu 


His 


Glu 


Phe 


Tyr 


Val Lys 


Lys 


Gly 










485 








Pro 


Ser 


Asp 


Ala 


Asp 


He Ser 


Glu 


Pro 






500 








505 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


Glu 






515 








520 




Arg 


Tyr 


Gin 


Asn 


Lys 


Cys Ser 


Arg 


His 


530 








535 






Phe 


Pro 


Cys 


Arg 


Gin 


Cys Glu 


Arg 


Met 


545 










550 






Phe 


Thr 


His 


Gly 


Gin 


Lys Asp 


Cys 


Leu 










565 








Ser 


Gin 


Pro 


Val 


Ser 


Val Val 


Lys 


Lys 








580 








585 


He 


His 


His 


He 


Met 


Gly Lys 


Val 


Pro 






595 








600 




Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 


Asp 


Cys 




610 








615 







<210> 70 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 250 



<400> 70 



Met 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val 


Asp 


1 
Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 






20 










25 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 






35 










40 




He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 




50 










55 






Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


65 








70 








Asn 


Gly 


Tyr 


Asp 


Pro 
85 


Gin 


Tyr 


Ala 


Ala 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 








100 










105 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 






115 










120 




Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 
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Glu 


Asn 


Phe 


Pro 


Phe Asn Asp 








365 








Glu 


Glu Gly 


Lys 


Met 


Thr 


Ala 






380 










Leu 


Gly Gly Ser 


Lys 


Val 


Arg 




395 










400 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


410 










415 




Ala 


Val 


He 


Asp 


Gly Asn Ser 










430 






Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 








445 








Phe 


Gly Lys Val 


Thr 


Lys 


Gin 






460 










Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




475 










480 


\jj.y 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


490 










495 




Lys 


Arg 


Val 


Arg 

— * 


Glu 


Ser 


Val 










510 






Ala 


Ser 


He 


Asn 


Tyr Ala Asp 








525 








Val 


Gly Met 


Asn 


Leu 


Met 


Leu 






540 










Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 




555 










560 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 


570 








575 




Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 










590 






Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 


■ 






605 








He 


Phe 


Glu 


Gin 












620 










GCC 














Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


10 










15 




Ala 


He 


Ser 


Phe 


Asn 


Ala 


Ala 










30 






Ala 


Leu Asp 


Asn 


Ala Gly Lys 








45 








Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 






60 










He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 




75 








80 


Ser 


Val 


Phe 


Leu 


Gly Trp Ala 


90 










95 




He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 








110 






Ala 


He 


Ala 


His 


Thr 


Val 


Pro 








125 








Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 
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130 135 140 

Cys Val Asp Lys Met Val lie Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 ^ 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

1 165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

19 5 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 21 s 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 ~ 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arq Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 71 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 250 GCC 
<400> 71 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 I 5 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 " 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 HO 

Arq Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

y 115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 
130 135 140 
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Asn 


Lys 


Val Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro Asn Tyr Leu 


Leu Pro 


Lys 


145 




150 






155 




160 


Thr 


Gin 


Pro Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr Asn Met Glu 


Gin Tyr 


Leu 








165 










170 


175 




Ser 


Ala 


Cys Leu 


Asn Leu Thr Glu Arg Lys Arg Leu Val 


Ala Gin 


His 






180 










185 




190 




Leu 


Thr 


His Val 


Ser 


Gin Thr Gin Glu- Gin Asn Lys Glu Asn Gin 


Asn 






195 








200 




205 






Pro 


Asn 


Ser Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser Lys Thr Ser Ala Arg 


Tyr 




210 






215 






220 






Met 


Glu 


Leu Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys Gly He Thr 


Ser Glu 


Lys 


225 






230 








235 




240 


Gin 


Tro 


He Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Ala He Ser Phe 


Asn Ala 


Ala 






245 










250 


255 




Ser 


Asn 


Ser Arg 


Ser 


Gin He Lys Ala Ala Leu Asp Asn Ala Gly 


Lys 






260 










265 




270 




lie 


Met 


Ser Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp Tyr Leu Val 


Gly Gin 


Gin 






275 






280 




285 






Pro 


Val 


Glu Asp 


He 


Ser 


Ser 


Asn Arg 


He Tyr Lys He 


Leu Glu 


Leu 




290 






295 






300 




Ala 


Asn 


Gly 


Tyr Asp 


Pro. Gin Tyr 


Ala 


Ala 


Ser Val Phe Leu 


Gly Trp 


305 




310 








315 




320 


Thr 


Lvs 


Lys Phe 


Gly Lys 


Arg 


Asn 


Thr 


He Trp Leu Phe 


Gly Pro 


Ala 




325 










330 


335 




Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala He Ala His 


Thr Val 


Pro 






340 










345 




350 




Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu Asn Phe Pro 


Phe Asn 


Asp 




355 








360 




365 




Ala 


Cys 


Val 


Asp Lys 


Met 


Val 


He 


Trp 


Trp 


Glu Glu Gly Lys 


Met Thr 


370 






375 






380 


Lys Val 




Lys 


Val 


Val Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly Gly Ser 


Arg 


385 








390 






395 




400 


Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin He Asp Pro 


Thr Pro 


Val 




405 










410 


415 




lie 


Val 


Thr Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala Val He Asp 


Gly Asn 


Ser 






420 










425 




430 


Phe 


Thr 


Thr 


Phe Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin Asp Arg Met 


Phe Lys 






435 








440 




445 




Gin 


Glu 


Leu 


Thr Arg 


Arg 


Leu Asp 


His 


Asp 


Phe Gly Lys Val 


Thr Lys 




450 






455 






460 




Val 


Glu 


Val 


Lys Asp 


Phe 


Phe Arg Trp Ala Lys Asp His Val 


Val Glu 


465 






470 








475 




480 


Glu 


His 


Glu Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys Lys 


Arg Pro 


Ala 








485 








490 


495 


Val 


Pro 


Ser 


Asp Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys Arg Val Arg 


Glu Ser 






500 








505 




510 




Ala 


Gin 


Pro Ser 


Thr 


Ser Asp 


Ala 


Glu 


Ala Ser He Asn Tyr Ala 


Asp 






515 








520 




525 






Arg 


Leu 


Ala Arg 


Gly His 


Ser 


Leu 










530 








535 













<210> 72 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 250 GCC 
<400> 72 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
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i 

Gin Trp He Gin 

20 

Ser Asn Ser Arg 
35 

He Met Ser Leu 
50 

Pro Val Glu Asp 
65 

Asn Gly Tyr Asp 

Thr Lys Lys Phe 

100 

Thr Thr Gly Lys 
115 

Phe Tyr Gly Cys 
130 

Cys Val Asp Lys 
145 

Lys Val Val Glu 

Val Asp Gin Lys 

180 

He Val Thr Ser 
195 

Thr Thr Phe Glu 
210 

Glu Leu Thr Arg 
225 

Glu Val Lys Asp 

Glu His Glu Phe 

260 

Pro Ser Asp Ala 
275 

Ala Gin Pro Ser 
290 

Arg Leu Ala Arg 
305 



5 

Glu Asp Gin Ala 

Ser Gin He Lys 

40 

Thr Lys Thr Ala 
55 

He Ser Ser Asn 
70 

Pro Gin Tyr Ala 
85 

Gly Lys Arg Asn 

Thr Asn He Ala 

120 

Val Asn Trp Thr 
135 

Met Val He Trp 
150 

Ser Ala Lys Ala 
165 

Cys Lys Ser Ser 

Asn Thr Asn Met 

200 

His Gin Gin Pro 
215 

Arg Leu Asp His 
230 

Phe Phe Arg Trp 
245 

Tyr Val Lys Lys 

Asp He Ser Glu 

280 

Thr Ser Asp Ala 
295 

Gly His Ser Leu 
310 



10 

Ser Ala He Ser 
25 

Ala Ala Leu Asp 

Pro Asp Tyr Leu 

60 

Arg He Tyr Lys 
75 

Ala Ser Val Phe 
90 

Thr He Trp Leu 
105 

Glu Ala He Ala 

Asn Glu Asn Phe 

140 

Trp Glu Glu Gly 
155 

He Leu Gly Gly 
170 

Ala Gin He Asp 
185 

Cys Ala Val He 

Leu Gin Asp Arg 

220 

Asp Phe Gly Lys 
235 

Ala Lys Asp His 
250 

Gly Gly Ala Lys 
265 

Pro Lys Arg Val 

Glu Ala Ser He 

300 



15 

Phe Asn Ala Ala 
30 

Asn Ala Gly Lys 
45 

Val Gly Gin Gin 

He Leu Glu Leu 

80 

Leu Gly Trp Ala 
95 

Phe Gly Pro Ala 
110 

His Thr Val Pro 
125 

Pro Phe Asn Asp 

Lys Met Thr Ala 

160 

Ser Lys Val Arg 
175 

Pro Thr Pro Val 
190 

Asp Gly Asn Ser 
205 

Met Phe Lys Phe 

Val Thr Lys Gin 

240 

Val Val Glu Val 
255 

Lys Arg Pro Ala 
270 

Arg Glu Ser Val 
285 

Asn Tyr Ala Asp 



<210> 73 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 258 GCC 



<400> 73 



Thr 


Ala 


Gly 


Phe 


Tyr Glu 


He 


Val 


1 








5 






Glu 


His 


Leu 


Pro 


Gly He 


Ser Asp 








20 








Lys 


Glu 


Trp 


Glu 


Leu Pro 


Pro 


Asp 




35 








40 


Glu 


Gin 


Ala 


Pro 


Leu Thr 


Val 


Ala 




50 








55 




Thr Glu Trp 


Arg 


Arg Val 


Ser 


Lys 


65 








70 






Gin 


Phe 


Glu 


Lys 


Gly Glu 


Ser 


Tyr 








85 







He Lys Val Pro Ser Asp Leu Asp 

10 15 
Ser Phe Val Asn Trp Val Ala Glu 
25 30 
Ser Asp Met Asp Leu Asn Leu He 

45 

Glu Lys Leu Gin Arg Asp Phe Leu 

60 

Ala Pro Glu Ala Leu Phe Phe Val 

75 80 
Phe His Met His Val Leu Val Glu 
90 95 
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Thr 




Glv 


Val 








100 

JL V V 


7V yi-i 


CX~\ 11 


juy o 


Ti^i i 
ucu 






115 




rxu 




X l£s 


rue 




130 

X. ^ w 






Asn 


Jjy S 


Val 


val 


145 








Thr 


Gin 


Pro 


Glu 


Ser 


Ala 


Cys 


Leu 








1 0 U 


Leu 


Thr 


HIS 


vai 






173 




Pro 


Asn 


Ser 


Asp 




O 1 ft 

210 






Met 


GlU 


Leu 


vai 


225 








Gin 


Trp 


lie 


Gin 


Ser 


Ala 


Ser 


Arg 








2 6 0 


lie 


Met 


Ser 


Leu 






2/D 




Pro 


Val 


GlU 


Asp 




z y u 






Asn 


Gly 


Tyr 


TV 

ASp 


305 








Thr 


Lys 


Lys 


Phe 


Thr 


Thr 


Gly 


Lys 








O A ft 


T>V-» « 

Fxie 


Tyr 


tsxy 


\_y s 






ICC 
-3 -J -J 




LyS 


Val 




jjys 




J / U 






LyS 


Vai 




IjIU 


385 








Val 


Asp 


Gin 


Lys 


lie 


Val 


Thr 


Ser 








420 


Thr 


Thr 


Phe 


Glu 






435 




Glu 


Leu 


Thr 


Arg 




450 






Glu 


Val 


Lys 


Asp 


465 








Glu 


His 


Glu 


Phe 


Pro 


Ser 


Asp 


Ala 








500 


Ala 


Gin 


Pro 


Ser 






515 




Arg 


Tyr 


Gin 


Asn 




530 






Phe 


Pro 


Cys 


Arg 


545 








Phe 


Thr 


His 


Gly 


Ser 


Gin 


Pro 


Val 



Lys Ser Met Val 

lie Gin Arg lie 

120 

Ala Val Thr Lys 
135 

Asp Glu Cys Tyr 
150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 

200 

Ala Pro Val lie 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin lie Lys 

Thr Lys Thr Ala 

280 

lie Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn lie Ala 

Val Asn Trp Thr 

360 

Met Val He Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 

440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp He Ser Glu 

Thr Ser Asp Ala 

520 

Lys Cys Ser Arg 
535 

Gin Cys Glu Arg 
550 

Gin Lys Asp Cys 
565 

Ser Val Val Lys 



Leu Gly 


Arg 


Phe 


105 








Tyr Arg 


Gly 


He 


Thr Arg 


Asn 


Gly 








140 


He 


Pro 


Asn 


Tvr 






155 




Trp Thr 


Asn 


Met 




170 






Arg 


Lys 


Arcr 


Leu 


185 








Glu 


Gin 


Asn 


Lys 


Arg 


Ser 




J. uj. 








220 


Asp 


Lys 




lie 

JL JL ^5 






235 

mm *J 




Ser 


Tyr 


Tie 

JL JL w 


•J w JL 




250 






Ala 


Ala 


XJ w UL 




265 








Pro Asp 


Tyr 


Leu 


Arg 


He 


xyi 


T.vs 








300 


Ala 


Ser 


Val 


Phe 

JET 






315 




Thr 


He 


Trn 


Leu 




330 






Glu 


Ala 


He 


Ala 


345 








Asn 


Glu 


Asn 


Phe 


Trp Glu 


Glu 


Glv 








380 


He 


Leu 


Glv 


Gly 






395 




Ala 


Gin 


He 


Asp 




410 






Cys 


Ala 


val 


He 


425 








Leu 


Gin 


Asp 


Arg 


Asp 


Phe 


Gly 


Lys 








460 


Ala 


Lys 


Asp 


His 






475 




Gly Gly 


Ala 


Lys 




490 






Pro 


Lys 


Arg 


Val 


505 








Glu 


Ala 


Ser 


He 


His 


Val 


Gly 


Met 








540 


Met 


Asn 


Gin 


Asn 






555 




Leu 


Glu 


Cys 


Phe 




570 






Lys 


Ala 


Tyr 


Gin 



Leu Ser Gin He 
110 

Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 

160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 

240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 

400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 

Asn Leu Met Leu 

Ser Asn He Cys 

560 

Pro Val Ser Glu 
575 

Lys Leu Cys Tyr 
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580 

lie His His He 
595 

Leu Val Asn Val 
610 



Met Gly Lys Val 

600 

Asp Leu Asp Asp 
615 



585 

Pro Asp Ala Cys 

Cys He Phe Glu 

620 



590 

Thr Ala Cys Asp 

605 

Gin 



<210> 74 

<211> 397 

<212> PRT 

<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep52 258 GCC 



<400> 74 



Met 


Glu 


Leu 


Val 


1 








Gin 


Trp 


lie 


Cjin 








20 


Ser 


Ala 


Ser 


Arg 






35 




He 


Met 


Ser 


Leu 




50 






Pro 


Val 


Glu 


Asp 


65 








Asn 


Gly 


Tyr 


Asp 


Thr 


Lys 


Lys 


Phe 








100 


Thr 


Thr 


Gly 


Lys 






115 




Phe 


Tyr 


Gly 


Cys 




130 






Cys 


Val 


Asp 


Lys 


145 


Val 






Lys 


Val 


Glu 


Val 


Asp 


Gin 


Lys 








rso 


He 


Val 


Thr 


Ser 






195 




Thr 


Thr 


Phe 


Glu 




210 






Glu 


Leu 


Thr 


Arg 


225 








Glu 


Val 


Lys 


Asp 


Glu 


His 


Glu 


Phe 








260 


Pro 


Ser 


Asp 


Ala 






275 




Ala 


Gin 


Pro 


Ser 




290 






Arg 


Tyr 


Gin 


Asn 


305 








Phe 


Pro 


Cys 


Arg 


Phe 


Thr 


His 


Gly 








340 


Ser 


Gin 


Pro 


Val 






355 





Gly Trp 


jjeu 


Val 


5 








Glu Asp 


Ui.il 




Ser 


Gin 


Xlc 










A O 


Thr 


Lys 


Thr 


Ala 






55 




He 


Ser 


ber 


Asn 




70 






Pro 


Gin 


Tyr 


Ala 


85 








Gly 


Lys 


Arg 


Asn 


Thr 


Asn 


He 


Ala 








120 


Val 


Asn 


Trp 


Thr 






135 




Met 


Val 


He 


Trp 




150 






Ser 


Ala 


Lys 


Ala 


165 








Cys 


Lys 


Ser 


Ser 


Asn 


Thr 


Asn 


Met 








200 


His 


Gin 


Gin 


Pro 






215 




Arg 


Leu 


Asp 


His 




230 






Phe 


Phe 


Arg 


Trp 


245 








Tyr 


Val 


Lys 


Lys 


Asp 


He 


Ser 


Glu 






280 


Thr 


Ser 


Asp 


Ala 






295 




Lys 


Cys 


Ser 


Arg 




310 






Gin Cys 


Glu 


Arg 


325 








Gin 


Lys 


Asp 


Cys 


Ser 


Val 


Val 


Lys 








360 



Asp Lys Gly He 
10 

Ser Tyr He Ser 
25 

Ala Ala Leu Asp 

Pro Asp Tyr Leu 

60 

Arg He Tyr Lys 
75 

Ala Ser Val Phe 
90 

Thr He Trp Leu 
105 

Glu Ala He Ala 

Asn Glu Asn Phe 

140 

Trp Glu Glu Gly 
155 

He Leu Gly Gly 
170 

Ala Gin He. Asp 
185 

Cys Ala Val He 

Leu Gin Asp Arg 

220 

Asp Phe Gly Lys 
235 

Ala Lys Asp His 
250 

Gly Gly Ala Lys 
265 

Pro Lys Arg Val 

Glu Ala Ser He 

300 

His Val Gly Met 
315 

Met Asn Gin Asn 
330 

Leu Glu Cys Phe 
345 

Lys Ala Tyr Gin 



Thr 


Ser 


Glu 


Lys 






15 




rTie 


7\ c* m 


Ala Ala 










7\ en 


Ala 


Gly 


Lys 










V d _L 


uxy 


Gin 


Gin 


He 

J» J. 


Leu 


Glu 


Leu 








80 


Leu 


Gly 


Trp 


Ala 






95 




Phe 


Gly 


Pro 


Ala 




110 






His 


Thr 


Val 


Pro 


125 








Pro 


Phe 


Asn Asp 


Lys 


Met 


Thr 


Ala 






160 


Ser 


Lys 


Val 


Arg 






175 




Pro 


Thr 


Pro 


Val 




190 






Asp 


Gly 


Asn 


Ser 


205 








Met 


Phe 


Lys 


Phe 


Val 


Thr 


Lys 


Gin 








240 


Val 


Val 


Glu 


Val 






255 




Lys 


Arg 


Pro 


Ala 




270 






Arg 


Glu 


Ser 


Val 


285 








Asn 


Tyr 


Ala Asp 


Asn 


Leu 


Met 


Leu 








320 


Ser 


Asn 

* 


He 


Cys 




335 




Pro 


Val 


Ser 


Glu 




350 






Lys 


Leu 


Cys 


Tyr 


365 
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Ile His His lie Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys lie Phe Glu Gin 
385 390 395 



<210> 75 
<211> 536 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep68 258 GCC 



<400> 75 



Thr 


Ala 


Gly 


Phe 


1 








Glu 


His 


Leu 


Pro 








20 


Lys 


Glu 


Trp 


Glu 






35 




Glu 


Gin 


Ala 


Pro 




50 






Thr 


Glu 


Trp 


Arg 


65 








Gin 


Phe 


Glu 


Lys 


Thr 


Thr 


Gly 


Val 






100 


Arg 


Glu 


Lys 


Leu 






115 




Pro 


Asn 


Trp 


Phe 




130 






Asn 


Lys 


Val 


Val 


145 








Thr 


Gin 


Pro 


Glu 


Ser 


Ala 


Cys 


Leu 








180 


Leu 


Thr 


His 


Val 






195 




Pro 


Asn 


Ser 


Asp 




210 






Met 


Glu 


Leu 


Val 


225 








Gin 


Trp 


He 


Gin 


Ser 


Ala 


Ser 


Arg 








260 


lie 


Met 


Ser 


Leu 






275 




Pro 


Val 


Glu 


Asp 




290 






Asn 


Gly 


Tyr 


Asp 


305 








Thr 


Lys 


Lys 


Phe 


Thr 


Thr 


Gly 


Lys 








340 


Phe 


Tyr 


Gly 


Cys 






355 




Cys 


Val 


Asp 


Lys 



Tyr 


Glu 


He 


Val 


5 








Gly 


He 


Ser 


Asp 


Leu 


Pro 


Pro 


Asp 








40 


Leu 


Thr 


Val 


Ala 






55 




Arg 


Val 


Ser 


Lys 




70 






Gly 


Glu 


Ser 


Tyr 


85 








Lys 


Ser 


Met 


Val 


He 


Gin 


Arg 


He 








120 


Ala 


Val 


Thr 


Lys 






135 




Asp 


Glu 


Cys 


Tyr 




150 






Leu 


Gin 


Trp 


Ala 


165 








Asn 


Leu 


Thr 


Glu 


Ser 


Gin 


Thr 


Gin 








200 


Ala 


Pro 


Val 


He 






215 




Gly 


Trp 


Leu 


Val 




230 






Glu 


Asp 


Gin 


Ala 


245 








Ser 


Gin 


He 


Lys 


Thr 


Lys 


Thr 


Ala 






280 


He 


Ser 


Ser 


Asn 






295 




Pro 


Gin 


Tyr 


Ala 




310 






Gly 


Lys 


Arg 


Asn 


325 








Thr 


Asn 


He 


Ala 


Val 


Asn 


Trp 


Thr 








360 


Met 


Val 


He 


Trp 



He Lys Val Pro 
10 

Ser Phe Val Asn 
25 

Ser Asp Met Asp 

Glu Lys Leu Gin 

60 

Ala Pro Glu Ala 
75 

Phe His Met His 
90 

Leu Gly Arg Phe 
105 

Tyr Arg Gly He 

Thr Arg Asn Gly 

140 

He Pro Asn Tyr 
155 

Trp Thr Asn Met 
170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 

220 

Asp Lys Gly He 
235 

Ser Tyr He Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg He Tyr Lys 

300 

Ala Ser Val Phe 
315 

Thr He Trp Leu 
330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 
Trp Glu Glu Gly 



Ser Asp Leu Asp 
15 

Trp Val Ala Glu 
30 

Leu Asn Leu He 
45 

Arg Asp Phe Leu 

Leu Phe Phe Val 

80 

Val Leu Val Glu 
95 

Leu Ser Gin He 
110 

Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 

160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 

240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 



WO 03/018820 





370 




375 


Lys 


Val 


Val Glu Ser 


Ala Lys Ala He 


385 






390 


Val 


Asp 


Gin Lys Gys 


Lys Ser Ser Ala 






405 




He 


Val 


Thr Ser Asn 


Thr Asn Met Cys 






420 


425 


Thr 


Thr 


Phe Glu His 


Gin Gin Pro Leu 






435 


440 


Glu 


Leu 


Thr Arg Arg 


Leu Asp His Asp 




450 




455 


Glu 


Val 


Lys Asp Phe 


Phe Arg Trp Ala 


465 






470 


Glu 


His 


Glu Phe Tyr 


Val Lys Lys Gly 






485 




Pro 


Ser 


Asp Ala Asp 


He Ser Glu Pro 






500 


505 


Ala 


Gin 


Pro Ser Thr 


Ser Asp Ala Glu 






515 


520 


Arg 


Leu 


Ala Arg Gly 


His Ser Leu 




530 




535 



<210> 76 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 258 



<400> 76 



Met 
1 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val Asp 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala Ser 








20 








25 


Ser 


Ala 


Ser 


Arg 


Ser 


Gin 


He 


Lys Ala 






35 








40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala Pro 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser Asn Arg 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr Ala Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg Asn Thr 








100 








105 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala Glu 






115 










120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr Asn 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala He 








165 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser Ala 








180 








185 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met Cys 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro Leu 




210 










215 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His Asp 


225 










230 
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380 



Leu 


Gly 


Gly 


Ser 


Lys Val 


Arg 




395 








400 


Gin 


He 


Asp 


Pro 


Thr Pro 


Val 


410 








415 




Ala 


Val 


He 


Asp 


Gly Asn 


Ser 










430 




Gin 


Asp 


Arq 


Met 


Phe Lvs 


Phe 

mm * * *mm* 






445 






Phe 


Gly 


Lys 


Val 


Thr Lvs 

•mm « mm-mMmi Y 9m0 


Gin 

mmm*mm,m% 






460 








Lys 


Act) 


His 


Val 


Val Glu 

V CIA V7~L. \JL 


Val 




475 








480 


Glv 


Ala 


Lvs 


Lvs 


Ara Piro 

A m mm, >— ^ A> <Aa \mmf 


Ala 


490 
** \j 








495 




Lvs 


Arcr 


Val 


Ara 


Glu Ser 

^m* wAm Vft ^mr 9 **m* 


Val 

~ mmm. 










510 

mmW mJm» \S 




Ala 

4++md-» 


Ser 

•mm* ***** 4* 


He 

*J+ mmm ^m* 


Asn 


Tyr Ala 


Asp 








525 

■mm) £m mmS 






GCC 












Lys 


Glv 


He 


Thr 


Ser Glu 


Lvs 


10 








15 




Tvr 


He 


Ser 


Phe 


Asn Ala 


Ala 








30 




Ala 


Leu 


Asp 


Asn 


Ala Gly 


Lys 








45 






Asp 


Tyr 


Leu 


Val 


Gly Gin 


Gin 






60 








He 


Tyr 


Lys 


He 


Leu Glu 


Leu 




75 








80 


Ser 


Val 


Phe 


Leu 


Gly Trp 


Ala 


90 








95 




He 


Trp 


Leu 


Phe 


Gly Pro 


Ala 










110 




Ala 


He 


Ala 


His 


Thr Val 


Pro 








125 






Glu 


Asn 


Phe 


Pro 


Phe Asn 


Asp 






140 








Glu 


Glu 


Gly 


Lys 


Met Thr 


Ala 




155 








160 


Leu 


Gly 


Gly 


Ser 


Lys Val 


Arg 


170 








. 175 




Gin 


He 


Asp 


Pro 


Thr Pro 


Val 








190 




Ala 


Val 


He 


Asp 


Gly Asn 


Ser 








205 






Gin 


Asp 


Arg 


Met 


Phe Lys 


Phe 






220 








Phe 


Gly 


Lys 


Val 


Thr Lys 


Gin 




235 








240 
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Glu Val Lys Asp 

Glu His Glu Phe 

260 

Pro Ser Asp Ala 
275 

Ala Gin Pro Ser 
290 

Arg Leu Ala Arg 
305 



Phe Phe Arg Trp 
245 

Tyr Val Lys Lys 

Asp lie Ser Glu 

280 

Thr Ser Asp Ala 
295 

Gly His Ser Leu 
310 



Ala Lys Asp His 
250 

Gly Gly Ala Lys 
265 

Pro Lys Arg Val 

Glu Ala Ser lie 

300 



Val Val Glu Val 
255 

Lys Arg Pro Ala 
270 

Arg Glu Ser Val 
285 

Asn Tyr Ala Asp 



<210> 77 
<211> 621 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: 78 260 GCG 



<400> 77 



Thr 


Ala 


Gly 


Phe 


1 








Glu 


His 


Leu 


Pro 








20 


Lys 


Glu 


Trp 


Glu 






35 




Glu 


Gin 


Ala 


Pro 




50 






Thr 


Glu 


Trp 


Arg 


65 








Gin 


Phe 


Glu 


Lys 


Thr 


Thr 


Gly 


Val 








100 


Arg 


Glu 


Lys 


Leu 






115 




Pro 


Asn 


Trp 


Phe 




130 






Asn 


Lys 


Val 


Val 


145 






Thr 


Gin 


Pro 


Glu 


Ser 


Ala 


Cys 


Leu 








180 


Leu 


Thr 


His 


Val 






195 




Pro 


Asn 


Ser 


Asp 




210 






Met 


Glu 


Leu 


Val 


225 








Gin 


Trp 


He 


Gin 


Ser 


Asn 


Ser 


Ala 








260 


He 


Met 


Ser 


Leu 






275 




Pro 


Val 


Glu 


Asp 




290 






Asn 


Gly 


Tyr 


Asp 


305 








Thr 


Lys 


Lys 


Phe 



Tyr 


Glu 


He 


Val 


5 








Gly 


He 


Ser 


Asp 


Leu 


Pro 


Pro 


Asp 








40 


Leu 


Thr 


Val 


Ala 






55 




Arg 


Val 


Ser 


Lys 




70 






Gly 


Glu 


Ser 


Tyr 


85 








Lys 


Ser 


Met 


Val 


He 


Gin 


Arg 


He 








120 


Ala 


Val 


Thr 


Lys 






135 




Asp 


Glu 


Cys 


Tyr 




150 






Leu 


Gin 


Trp 


Ala 


165 








Asn 


Leu 


Thr 


Glu 


Ser 


Gin 


Thr 


Gin 








200 


Ala 


Pro 


Val 


He 






215 




Gly 


Trp 


Leu 


Val 




230 






Glu 


Asp 


Gin 


Ala 


245 








Ser 


Gin 


He 


Lys 


Thr 


Lys 


Thr 


Ala 






280 


He 


Ser 


Ser 


Asn 






295 




Pro 


Gin 


Tyr 


Ala 




310 






Gly 


Lys 


Arg 


Asn 



He 


Lys 


Val 


Pro 




10 






Ser 


Phe 


Val 


Asn 


25 








Ser 


Asp 


Met 


Asp 


Glu 


Lys 


Leu 


Gin 








60 


Ala 


Pro 


Glu 


Ala 






75 




Phe 


His 


Met 


His 




90 






Leu 


Gly 


Arg 


Phe 


105 








Tyr 


Arg 


Gly 


He 


Thr 


Arg 


Asn Gly 








140 


He 


Pro 


Asn 


Tyr 






155 




Trp 


Thr 


Asn 


Met 


170 






Arg 


Lys 


Arg 


Leu 


185 








Glu 


Gin 


Asn 


Lys 


Arg 


Ser 


Lys 


Thr 








220 


Asp 


Lys 


Gly 


He 






235 




Ser 


Tyr 


He 


Ser 




250 






Ala 


Ala 


Leu Asp 


265 








Pro 


Asp 


Tyr 


Leu 


Arg 


lie 


Tyr 


Lys 








300 


Ala 


Ser 


Val 


Phe 






315 




Thr 


He 


Trp 


Leu 



Ser Asp Leu Asp 
15 

Trp Val Ala Glu 
30 

Leu Asn Leu He 
45 

Arg Asp Phe Leu 

Leu Phe Phe Val 

80 

Val Leu Val Glu 
95 

Leu Ser Gin He 
110 

Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 

160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 

240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Gly Pro Ala 
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325 



Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 


Glu 








340 










345 


Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr 


Asn 






355 










360 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp Trp 




370 










375 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


385 










390 








Val 


Asp 


Gin 


Lys 


Cys 
405 


Lys 


Ser 


Ser 


Ala 


lie 


Val 


Thr 


Ser 
420 


Asn 


Thr 


Asn 


Met 


Cys 
425 


Thr 


Thr 


Phe 
435 


Glu 


His 


Gin 


Gin 


Pro 
440. 


Leu 


Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


His 


Asp 




450 










455 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


465 










470 








Glu 


His 


Glu 


Phe 


Tyr 
485 


Val 


Lys 


Lys 


Gly 


Pro 


Ser 


Asp 


Ala 
500 


Asp 


He 


Ser 


Glu 


Pro 
505 


Ala 


Gin 


Pro 
515 


Ser 


Thr 


Ser 


Asp 


Ala 
520 


Glu 


Arg 


Tyr 


Gin Asn Lys 


Cys 


Ser 


Arg 


His 




530 










535 






Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg Met 


545 










550 








Phe 


Thr 


His Gly Gin 


Lys 


Asp 


Cys 


Leu 










565 










Ser 


Gin 


Pro 


Val 
580 


Ser 


Val 


Val 


Lys 


Lys 
585 


He 


His 


His 
595 


He 


Met 


Gly 


Lys 


Val 
600 


Pro 


Leu 


Val 
610 


Asn 


Val 


Asp 


Leu 


Asp 
615 


Asp 


Cys 



<210> 78 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 260 



<400> 78 



Met 
1 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val 


Asp 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 






20 










25 


Ser 


Asn 


Ser 


Ala 


Ser 


Gin 


He 


Lys 


Ala 






35 










40 




He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 




50 










55 






Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


65 










70 








Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 










85 










Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 








100 










105 
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330 










335 




Ala 


He 


Ala 


His 


Thr 


Val 


Pro 










350 






Glu 


Asn 


Phe- Pro 


Phe 


Asn Asp 








365 








Glu 


Glu Gly Lys 


Met 


Thr 


Ala 






380 










Leu 


Gly Gly Ser 


Lys 


Val 


Arg 




395 










400 


Gin 


He Asp Pro 


Thr 


Pro 


Val 


410 










415 




Ala 


Val 


He 


Asp 


Gly Asn 


Ser 










430 






Gin 


Asp Arg 


Met 


Phe 


Lys 


Phe 








445 








Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 






460 










Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




475 










480 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


490 










495 




Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 










510 






Ala 


Ser 


He 


Asn 


Tyr Ala Asp 








525 








Val 


Gly Met Asn 


Leu 


Met 


Leu 






. 540 










Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 




555 










560 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 


570 








575 




Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 










590 






Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 








605 








He 


Phe 


Glu 


Gin 












620 










GCG 














Lys 


Gly He Thr 


Ser Glu Lys 


10 










15 




Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 








30 






Ala 


Leu Asp 


Asn 


Ala Gly Lys 








45 








Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 






60 










He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 




75 










80 


Ser 


Val 


Phe 


Leu 


Gly Trp Ala 


90 










95 




He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 








110 
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Thr 


Thr 


Gly 


Lys 






115 




Phe 


Tyr 


Gly 


Cys 




130 






Cys 


Val 


Asp 


Lys 


145 








Lys 


Val 


Val 


Glu 


Val 


Asp 


Gin 


Lys 








180 


He 


Val 


Thr 


Ser 






195 




Thr 


Thr 


Phe 


Glu 




210 






Glu 


Leu 


Thr 


Arg 


225 








Glu 


Val 


Lys 


Asp 


Glu 


His 


Glu 


Phe 








260 


Pro 


Ser 


Asp 


Ala 






275 




Ala 


Gin 


Pro 


Ser 




290 






Arg Tyr 


Gin 


Asn 


305 








Phe 


Pro 


Cys 


Arg 


Phe 


Thr 


His 


Gly 








340 


Ser 


Gin 


Pro 


Val 






355 




He 


His 


His 


He 




370 






Leu 


Val 


Asn 


Val 


385 









Tnr 


Asn 


Tie, 
1 16 










120 

-I- U 


vai 




irp 


Thr 






j- ~> — > 




Met 


vai 


lie 


irp 










Ser 


Ala. 


iiys 


nld 


165 








Cys 


Lys 


Ser 


Ser 


Asn 


Thr 


Asn 


Met 








O A A 

ZOO 


His 


Gin 


Gin 


Pro 






Jib 




Arg 


Leu 


Asp 


His 




230 






Phe 


Phe 


Arg 


Trp 


245 








Tyr 


Val 


Lys 


Lys 


Asp 


He 


Ser 


Glu 






280 


Thr 


Ser 


Asp 


Ala 






295 




Lys 


Cys 


Ser 


Arg 




310 






Gin 


Cys 


Glu 


Arg 


325 








Gin 


Lys 


Asp 


Cys 


Ser 


Val 


Val 


Lys 








360 


Met 


Gly 


Lys 


Val 






375 




Asp 


Leu 


Asp 


Asp 




390 







Glu Ala He Ala 

Asn Glu Asn Phe 

140 

Trp Glu Glu Gly 
155 

He Leu Gly Gly 
170 

Ala Gin He Asp 
185 

Cys Ala Val He 

Leu Gin Asp Arg 

220 

Asp Phe Gly Lys 
235 

Ala Lys Asp His 
250 

Gly Gly Ala Lys 
265 

Pro Lys Arg Val 

Glu Ala Ser He 

300 

His Val Gly Met 
315 

Met Asn Gin Asn 
330 

Leu Glu Cys Phe 
345 

Lys Ala Tyr Gin 

Pro Asp Ala Cys 

380 

Cys He Phe Glu 
395 



His Thr Val Pro 
125 

Pro Phe Asn Asp 

Lys Met Thr Ala 

160 

Ser Lys Val Arg 
175 

Pro Thr Pro Val 
190 

Asp Gly Asn Ser 
205 

Met Phe Lys Phe 

Val Thr Lys Gin 

240 

Val Val Glu Val 
255 

Lys Arg Pro Ala 
270 

Arg Glu Ser Val 
285 

Asn Tyr Ala Asp 

Asn Leu Met Leu 

320 

Ser Asn He Cys 
335 

Pro Val Ser Glu 
350 

Lys Leu Cys Tyr 
365 

Thr Ala Cys Asp 
Gin 



<210> 79 
<211> 536 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep68 260 GCG 



<400> 79 



Thr 


Ala 


Gly 


Phe 


1 
Glu 


His 


Leu 


Pro 








20 


Lys 


Glu 


Trp 


Glu 




35 




Glu 


Gin 


Ala 


Pro 




50 






Thr 


Glu 


Trp 


Arg 


65 








Gin 


Phe 


Glu 


Lys 


Thr 


Thr 


Gly 


Val 








100 


Arg 


Glu 


Lys 


Leu 



Tyr 


Glu 


He 


Val 


5 








Gly 


He 


Ser 


Asp 


Leu 


Pro 


Pro 


Asp 








40 


Leu 


Thr 


Val 


Ala 






55 




Arg 


Val 


Ser 


Lys 




70 






Gly 


Glu 


Ser 


Tyr 


85 








Lys 


Ser 


Met 


Val 


He 


Gin 


Arg 


He 



He Lys Val Pro 
10 

Ser Phe Val Asn 
25 

Ser Asp Met Asp 

Glu Lys Leu Gin 

60 

Ala Pro Glu Ala 
75 

Phe His Met His 
90 

Leu Gly Arg Phe 
105 

Tyr Arg Gly He 



Ser Asp Leu Asp 
15 

Trp Val Ala Glu 
30 

Leu Asn Leu He 
45 

Arg Asp Phe Leu 

Leu Phe Phe Val 

80 

Val Leu Val Glu 
95 

Leu Ser Gin He 
110 

Glu Pro Thr Leu 
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115 

Pro Asn Trp Phe 
130 

Asn Lys Val Val 
145 

Thr Gin Pro Glu 

Ser Ala Cys Leu 

180 

Leu Thr His Val 
195 

Pro Asn Ser Asp 
210 

Met Glu Leu Val 
225 

Gin Trp He Gin 

Ser Asn Ser Ala 

260 

He Met Ser Leu 
275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 

340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

He Val Thr Ser 

420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 

Pro Ser Asp Ala 

500 

Ala Gin Pro Ser 
515 

Arg Leu Ala Arg 
530 









120 


Ala 


Val 


Thr 


Lvs 






135 






Glu 


Cys 


Tyr 




150 








Gin 


Trp 


Ala 


165 








Asn 


Leu 


Thr 


Glu 


QCJ. 




Thr 


Gin 








200 


ax a 


s~s. 

Fro 


Val 


He 






215 






T y~l— \ 

irp 


Leu 


Val 




^ j \j 










Gin 


Ala 


245 








Ser 


Gin 


He 


Lys 


inr 


Lys 


Thr 


Ala 






280 


Ti- 
ne 


O i» v 


Ser 


Asn 






295 




Fro 


i?xn 


Tyr Ala 




J J. u 






vj±y 


jjys 


Arg 


Asn 


325 








Thr 


Asn 


He 


Ala 


Val 


nbu 


Trp 


Thr 








360 


Met 


Val 


He 


Trp 






375 




Ser 


Ala 


Lys 


Ala 




390 






Cys 


Lys 


Ser 


Ser 


405 








Asn 


Thr 


Asn 


Met 


His 


Gin 


Gin 


Pro 








440 


Arg 


Leu 


Asp 


His 






455 




Phe 


Phe 


Arg 


Trp 




470 






Tyr 


Val 


Lys 


Lys 


485 








Asp 


He 


Ser 


Glu 


Thr 


Ser 


Asp 


Ala 








520 


Gly His 


Ser 


Leu 






535 





Thr Arg Asn Gly 

140 

He Pro Asn Tyr 
155 

Trp Thr Asn Met 
170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 

220 

Asp Lys Gly He 
235 

Ser Tyr He Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg He Tyr Lys 

300 

Ala Ser Val Phe 
315 

Thr He Trp Leu 
330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 

380 

He Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 

460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 



125 



Ala 


Gly 


Gly 


Gly 


Leu 


Leu 


Pro 


Lys 








160 


Glu 


Gin 


Tyr 


Leu 






175 




Val 


Ala 


Gin 


His 




190 






Glu 


Asn 


Gin 


Asn 


205 








Ser 


Ala 


Arcr 


Tvr 




Cor 

VJ * — _l_ 


Glu 


Lvs 








240 


Phe 


Asn 


Ala 


Ala 






255 




Asn 


Ala 


Glv 


Lvs 




270 






Val 


Gly 


Gin 


Gin 


285 








Tie 

-1> >J- w 


«U w %JL 


Glu 


T,Rtl 


Leu 


Glv 


Tro 


Ala 








320 


Phe 


Gly 


Pro 


Ala 






335 




His 


Thr 


Val 


Pro 




350 






Pro 


Phe 


Asn 


Asp 


365 








Lys 


Met 


Thr 


Ala 


Ser 


Lys 


Val 


Arg 








400 


Pro 


Thr 


Pro 


Val 






415 




Asp 


Gly 


Asn 


Ser 




430 






Met 


Phe 


Lys 


Phe 


445 








Val 


Thr 


Lys 


Gin 


Val 


Val 


Glu 


Val 








480 


Lys 


Arg 


Pro 


Ala 






495 




Arg 


Glu 


Ser 


Val 




510 






Asn 


Tyr 


Ala 


Asp 



525 



<210> 80 
<211> 312 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep40 260 GCG 
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<400> 80 



Met 


Glu 


Leu 


Val 


1 








Gin 


Trp 


He 


Gin 






20 


Ser 


Asn 


Ser 


Ala 






35 




He 


Met 


Ser 


Leu 




50 






C J. W 


Val 


Glu 


Aso 


65 








Asn 


Gly 


Tyr 


Asp 


Thr 


Lys 


Lys 


Phe 








100 


Thr 


Thr 


Gly 


Lys 






115 




Phe 


Tyr 


Gly 


Cys 




130 






Cys 


Val 


Asp 


Lys 


145 








Lys 


Val 


Val 


Glu 


Val 


Asp 


Gin 


Lys 








180 


He 


Val 


Thr 


Ser 






195 




Thr 


Thr 


Phe 


Glu 




210 






Glu 


Leu 


Thr 


Arg 


225 








Glu 


Val 


Lys 


Asp 


Glu 


His 


Glu 


Phe 








260 


Pro 


Ser 


Asp 


Ala 






275 




Ala 


Gin 


Pro 


Ser 




290 






Arg 


Leu 


Ala 


Arg 



305 



Gly Trp Leu Val 
5 

Glu Asp Gin Ala 

Ser Gin He Lys 

40 

Thr Lys Thr Ala 
55 

He Ser Ser Asn 
70 

Pro Gin Tyr Ala 
85 

Gly Lys Arg Asn 

Thr Asn He Ala 

120 

Val Asn Trp Thr 
135 

Met Val He Trp 
150 

Ser Ala Lys Ala 
165 

Cys Lys Ser Ser 

Asn Thr Asn Met 

200 

His Gin Gin Pro 
215 

Arg Leu Asp His 
230 

Phe Phe Arg Trp 
245 

Tyr Val Lys Lys 

Asp He Ser Glu 

280 

Thr Ser Asp Ala 
295 

Gly His Ser Leu 
310 



Asp Lys Gly He 
10 

Ser Tyr He Ser 
25 

Ala Ala Leu Asp 

Pro Asp Tyr Leu 

60 

Arg He Tyr Lys 
75 

Ala Ser Val Phe 
90 

Thr He Trp Leu 
105 

Glu Ala He Ala 

Asn Glu Ash Phe 

140 

Trp Glu Glu Gly 
155 

He Leu Gly Gly 
170 

Ala Gin He Asp 
185 

Cys Ala Val He 

Leu Gin Asp Arg 

220 

Asp Phe Gly Lys 
235 

Ala Lys Asp His 
250 

Gly Gly Ala Lys 
265 

Pro Lys Arg Val 

Glu Ala Ser He 

300 



Thr Ser Glu Lys 
15 

Phe Asn Ala Ala 
30 

Asn Ala Gly Lys 
45 

Val Gly Gin Gin 

He Leu Glu Leu 

80 

Leu Gly Trp Ala 
95 

Phe Gly Pro Ala 
110 

His Thr Val Pro 
125 

Pro Phe Asn Asp 

Lys Met Thr Ala 

160 

Ser Lys Val Arg 
175. 

Pro Thr Pro Val 
190 

Asp Gly Asn Ser 
205 

Met Phe Lys Phe 

Val Thr Lys Gin 

240 

Val Val Glu Val 
255 

Lys Arg Pro Ala 
270 

Arg Glu Ser Val 
285 

Asn Tyr Ala Asp 



<210> 81 
<211> 621 
<212> PRT 

<213> Artificial Sequence 

* 

<220> 

<223> Mutant rep protein: rep78 263 GCC 
<400> 81 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 * 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 
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Gin 


Phe 


Glu 


Lys 


Thr 


Thr 




v ax 








JLUU 


Arg Glu 


Lys 


lieu 






± lb 




Pro 


Asn 


Trp 


rue 




130 






Asn 


Lys 


Val 


tr_ n 

Val 


145 








Thr 


Gin 


Pro 


Glu 


Ser 


Ala 


Cys 


Leu 








180 


Leu 


Thr 


Has 


Val 






195 




Pro 


Asn 


Ser 


Asp 




210 






Met 


Glu 


Leu 


Val 


225 








Gin 


Trp 


He 


Gin 


Ser 


Asn 


Ser 


Arg 








260 


He 


Met 


Ser 


Leu 






275 




Pro 


Val 


Glu 


Asp 




290 






Asn Gly 


Tyr 




Asp 


305 








Thr Lys 


Lys 


Phe 


Thr Thr 


Gly 


Lys 








•j « ft 
340 


Phe 


Tyr 


Gly 


Cys 






■ICC 




Cys 


Val 


TV .-»■»-. 

ASp 


i*ys 




370 






Lys 


Val 


Val 


Glu 


385 








Val 


Asp 


Gin 


Lys 


He 


Val 


Thr 


Ser 








420 


Thr 


Thr 


Phe 


Glu 






435 




Glu 


Leu 


Thr 


Arg 




450 






Glu 


Val 


Lys 


Asp 


465 








Glu 


His 


Glu 


Phe 


Pro 


Ser 


Asp 


Ala 








500 


Ala 


Gin 


Pro 


Ser 






515 




Arg Tyr 


Gin 


Asn 




530 






Phe 


Pro 


Cys 


Arg 


545 








Phe 


Thr 


His 


Gly 



Gly Glu Ser Tyr 
85 

Lys Ser Met Val 

He Gin Arg He 

120 

Ala Val Thr Lys 
135 

Asp Glu Cys Tyr 
150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 

200 

Ala Pro Val He 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin Ala Lys 

Thr Lys Thr Ala 

280 

He Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn He Ala 

Val Asn Trp Thr 

360 

Met Val He Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 

440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp He Ser Glu 

Thr Ser Asp Ala 

520 

Lys Cys Ser Arg 
535 

Gin Cys Glu Arg 
550 

Gin Lys Asp Cys 



-104- 



Phe His Met His 
90 

Leu Gly Arg Phe 
105 

Tyr Arg Gly He 

Thr Arg Asn Gly 

140 

He Pro Asn Tyr 
155 

Trp Thr Asn Met 
170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 

220 

Asp Lys Gly He 
235 

Ser Tyr He Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg He Tyr Lys 

300 

Ala Ser Val Phe 
315 

Thr He Trp Leu 
330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 

380 

He Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 

460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 

His Val Gly Met 

540 

Met Asn Gin Asn 
555 

Leu Glu Cys Phe 



Val Leu 


Val 


Glu 




95 




Leu Ser 


Gin 


He 


110 






Glu Pro 


Thr 


Leu 


125 






Ala Gly Gly 


Gly 


Leu Leu 


Pro 


T.va 








Glu Gin 


Tyr 


•bell 




175 




Val Ala 


Gin 


mo 


190 






Glu Asn 


Gin 




205 






Ser Ala 


Arg 


Tyr 


Thr Ser 


Glu 


Jjyb 






o a n 


Phe Asn 


Ala 


ri-Ld 




255 




Asn Ala Gly 




270 






Val Gly Gin 




285 






He Leu 


Glu 


Leu 


Leu Gly Trp 


Ala 






320 


Phe Gly 


Pro 






335 




His Thr 


Val 




350 






Pro Phe 


Asn 




365 






Lys Met 


Thr 


Ala 


Ser Lys 


Val 


A3TCX 






*tUU 


Pro Thr 


Pro 


Val 




415 




Asp Gly Asn 


Ser 


430 






Met Phe 


Lys 


Phe 


445 






Val Thr 


Lys 


Gin 


Val Val 


Glu 


Val 






480 


Lys Arg 


Pro 


Ala 




495 




Arg Glu 


Ser 


Val 


510 






Asn Tyr 


Ala 


Asp 


525 






Asn Leu 


Met 


Leu 


Ser Asn 


He 


Cys 






560 


Pro Val 


Ser 


Glu 
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565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

lie His His lie Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys lie Phe Glu Gin 
610 615 620 



<210> 82 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 263 GCC 



<400> 82 




Met 


Glu 


Leu 


Val 


1 








Gin 


TrtJ 


lie 


Gin 






20 


Ser 


Asn 


Ser 


Arg 






35 




lie 


Met 


Ser 


Leu 




50 






Pro 


Val 


Glu 


Asp 


65 








Asn 


Gly 


Tyr 


Asp 


Thr 


Lys 


Lys 


Phe 








100 


Thr 


Thr 


Gly 


Lys 






115 




Phe 


Tyr 


Gly 


Cys 




130 






Cys 


Val 


Asp 


Lys 


145 








Lys 


Val 


Val 


Glu 


Val 


Asp 


Gin 


Lys 








180 


lie 


Val 


Thr 


Ser 






195 




Thr 


Thr 


Phe 


Glu 




210 






Glu 


Leu 


Thr 


Arg 


225 








Glu 


Val 


Lys 


Asp 


Glu 


His 


Glu 


Phe 








260 


Pro 


Ser 


Asp 


Ala 






275 




Ala 


Gin 


Pro 


Ser 




290 






Arg 


Tyr 


Gin 


Asn 


305 








Phe 


Pro 


Cys 


Arg 


Phe 


Thr 


His 


Gly 








340 



Gly 
5 


Trp 


Leu 


Val 


Glu 


Asp 


Gin 


Ala 


Ser 


Gin 


Ala 


Lys 








40 


Thr 


Lys 


Thr 


Ala 




55 




He 


Ser 


Ser 


Asn 




70 






Pro 


Gin 


Tyr 


Ala 


85 








Gly 


Lys 


Arg 


Asn 


Thr 


Asn 


He 


Ala 








120 


Val 


Asn 


Trp 


Thr 






135 




Met 


Val 


He 


Trp 




150 






Ser 


Ala 


Lys 


Ala 


165 








Cys 


Lys 


Ser 


Ser 


Asn 


Thr 


Asn 


Met 








200 


His 


Gin 


Gin 


Pro 






215 




Arg 


Leu 


Asp 


His 




230 






Phe 


Phe 


Arg 


Trp 


245 








Tyr 


Val 


Lys 


Lys 


Asp 


He 


Ser 


Glu 






280 


Thr 


Ser 


Asp 


Ala 






295 




Lys 


Cys 


Ser 


Arg 




310 






Gin 


Cys 


Glu 


Arg 


325 








Gin 


Lys 


Asp 


Cys 



Asp Lys Gly He 
10 

Ser Tyr He Ser 
25 

Ala Ala Leu Asp 

Pro Asp Tyr Leu 

60 

Arg He Tyr Lys 
75 

Ala Ser Val Phe 
90 

Thr He Trp Leu 
105 

Glu Ala He Ala 

Asn Glu Asn Phe 

140 

Trp Glu Glu Gly 
155 

He Leu Gly Gly 
170 

Ala Gin He Asp 
185 

Cys Ala Val He 

Leu Gin Asp Arg 

220 

Asp Phe Gly Lys 
235 

Ala Lys Asp His 
250 

Gly Gly Ala Lys 
265 

Pro Lys Arg Val 

Glu Ala Ser He 

300 

His Val Gly Met 
315 

Met Asn Gin Asn 
330 

Leu Glu Cys Phe 
345 



Thr Ser 


Glu 


Lys 




15 




Phe Asn 


Ala 


Ala 


30 






Asn Ala 


Gly 


Lys 


45 






Val Gly 


Gin 


Gin 


He Leu 


Glu 


Leu 






80 


Leu Gly 


Trp 


Ala 




95 




Phe Gly 


Pro 


Ala 


110 






His Thr 


Val 


Pro 


125 






Pro Phe 


Asn 


Asp 


Lys Met 


Thr 


Ala 




160 


Ser Lys 


Val 


Arg 




175 




Pro Thr 


Pro 


Val 


190 






Asp Gly 


Asn 


Ser 


205 






Met Phe 


Lys 


Phe 


Val Thr 


Lys 


Gin 




240 


Val Val 


Glu 


Val 




255 




Lys Arg 


Pro 


Ala 


270 






Arg Glu 


Ser 


Val 


285 






Asn Tyr 


Ala 


Asp 


Asn Leu 


Met 


Leu 






320 


Ser Asn 


He 


Cys 




335 




Pro Val 


Ser 


Glu 


350 
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Ser Gin Pro Val Ser Val Val Lys 
355 360 
He His His He Met Gly Lys Val 

370 375 
Leu Val Asn Val Asp Leu Asp Asp 
385 390 

<210> 83 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 263 GCC 



<400> 83 



Jinr 






xr He 


iyr 


VJX U. 


Tie* 
x xc 


V ctx 


He Lys 


Val Pro 


Ser 


Asp 


Leu Asp 
















10 








15 




nis 


LcU 


rJLU 


oxy 


lie 


OCX 




Ser Phe 


Val Asn 


Trp 


Val 


Ala Glu 








20 








25 






30 




jjys 


r*l ii 




J_ u. 


T oi i 


rxO 






Ser Asp 


Met Asp 


Leu 


Asn 


Leu He 




35 










40 






45 






oxU 




Ala 


rtO 


T ,A1 1 

LcU 


J. XIX 


V d X 


Aid 


Glu Lys 


Leu Gin Arg 


Asp 


Phe Leu 




50 










55 






60 








Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala Pro 


Glu Ala 


Leu 


Phe 


Phe Val 


65 






70 








75 






80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe His 


Met His 


Val 


Leu 


Val Glu 








85 








90 








95 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg Phe 


Leu 


Ser 


Gin He 






100 










105 






110 




Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


lie 


Tyr Arg 


Gly He 


Glu 


Pro 


Thr Leu 




115 










120 






125 






Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg Asn Gly Ala 


Gly Gly Gly 




130 










135 




* 


140 








Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He Pro 


Asn Tyr 


Leu 


Leu 


Pro Lys 


145 








150 








155 






160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp Thr 


Asn Met 


Glu 


Gin Tyr Leu 










165 






170 








175 


Ser 


Ala 


Cys 


Ueu 


Asn 


Leu 


Thr 


Glu 


Arg Lys 


Arg Leu 


Val 


Ala 


Gin His 






180 










185 






190 




Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu Gin Asn Lys Glu 


Asn Gin Asn 






195 










200 






205 






Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg Ser 


Lys Thr 


Ser 


Ala Arg Tyr 




210 








215 






220 








Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp Lys 


Gly He 


Thr 


Ser 


Glu Lys 


225 










230 








235 






240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser Tyr 


He Ser 


Phe 


Asn 


Ala Ala 








245 






250 








255 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


Ala 


Lys 


Ala Ala 


Leu Asp 


Asn 


Ala Gly Lys 








260 










265 






270 




He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp 


Tyr Leu 


Val 


Gly Gin Gin 






275 










280 






285 






Pro 


Val 
290 


Glu 


Asp 


He 


Ser 


Ser 
295 


Asn 


Arg He 


Tyr Lys 
300 


He 


Leu 


Glu Leu 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala Ser 


Val Phe 


Leu 


Gly Trp Ala 


305 










310 








315 






320 


Thr 


Lys 


Lys 


Phe 


Gly 
325 


Lys 


Arg 


Asn 


Thr He 
330 


Trp Leu 


Phe 


Gly 


Pro Ala 
335 


Thr 


Thr 


Gly 


Lys 
340 


Thr 


Asn 


He 


Ala 


Glu Ala 
345 


He Ala 


His 


Thr 
350 


Val Pro 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn Glu 


Asn Phe 


Pro 


Phe Asn Asp 



Lys Ala 
Pro Asp 
Cys He 



Tyr Gin 

Ala Cys 
380 
Phe Glu 
395 



Lys Leu 
365 

Thr Ala 
Gin 



Cys Tyr 
Cys Asp 
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355 










360 


v.ys 


Vol 


Asp Lys 


Met 


Val 


He 

-L> J- w 


MJ -tr 


370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 










405 








lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 








420 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 






435 










440 


Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


His 




450 










455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


465 










470 






Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 










485 








Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 








500 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 






515 










520 


Arg 


Leu 


Ala Arg Gly His 


Ser 


Leu 


530 










535 





<210> 84 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 



<400> 84 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


1 








5 








Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 






20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


Ala 


Lys 






35 










40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 
85 


Gin 


Tyr 


Ala 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 










120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 





365 



Trp 


Glu 


Glu Gly 


Lys 


Met 


Thr 


Ala 




380 










He 


Leu 


Gly Gly 


Ser 


Lys 


Val 


Arg 






395 








400 


Ala 


Gin 


He Asp 


Pro 


Thr 


Pro 


Val 




410 








415 




Cys 


Ala 


Val He 


Asp 


Gly 


Asn 


Ser 


425 








430 






Leu 


Gin 


Art* Ara 


Met 


Phe 


TiVS 


Phe 








445 








Asp 


Phe 




Val 


Thr 


Lvs 


Gin 






*± D \J 










Ala 


Lys 


Ren Pi o 


Val 

v CIA 


Val 


Glu 


Val 




ft / 3 








480 


Gly Gly 






fix y 


pro 


Ala 




490 












Pro 


Lys 


Ara Val 
■nx y v ciA 


Ara 


Glu 


Ser 


Val 


505 








3 X \J 






Glu 


Ala 


c pr Tie* 

OCX X X c. 




Tvr 


Ala 










-J £t ZJ 








263 


GCC 












Asp 


Lys 


Gly He 


Thr 


Ser 


Glu 


Lvs 


10 








15 




Ser Tyr 


He Ser 


Phe 


Asn 


Ala 


Ala 


25 








30 






Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly 


Lys 








45 








Pro 


Asp 


Tyr Leu 


Val 


Gly 


Gin 


Gin 




60 




< 






Arg 


He 


Tyr Lys 


He 


Leu 


Glu 


Leu 




75 








80 


Ala 


Ser 


Val Phe 


Leu 


Gly 


Trp 


Ala 




90 








95 




Thr 


He 


Trp Leu 


Phe 


Gly 


Pro 


Ala 


105 






110 






Glu 


Ala 


He Ala 


His 


Thr 


Val 


Pro 








125 








Asn 


Glu 


Asn Phe 


Pro 


Phe 


Asn 


Asp 






140 










Trp 


Glu 


Glu Gly 


Lys 


Met 


Thr 


Ala 




155 








160 


He 


Leu 


Gly Gly 


Ser 


Lys 


Val 


Arg 




170 






175 




Ala 


Gin 


He Asp 


Pro 


Thr 


Pro 


Val 


185 






190 






Cys 


Ala 


Val He 


Asp 


Gly 


Asn 


Ser 






205 








Leu 


Gin 


Asp Arg 


Met 


Phe 


Lys 


Phe 



220 



WO 03/018820 



PCTYIB02/04087 



•108- 



Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


His 


Asp 


Phe Gly 


Lys 


Val Thr Lys Gin 


225 










230 










235 




240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 


His 


Val Val Glu Val 






245 










250 






255 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly 


Gly Ala 


Lys 


Lys Arg Pro Ala 








260 








265 








270 


Pro 


Ser 


Asp 


Ala Asp 


He 


Ser 


Glu 


Pro 


uyt> 




Val 


Arg Glu Ser Val 






275 










280 










285 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


Glu 


Ala 


Ser 


He Asn Tyr Ala Asp 




290 










295 










300 




Arg 


Leu 


Ala Arg Gly His 


Ser 


Leu 












305 










310 
















<210> 85 






















<211> 621 






















<212> PRT 






















<213> Artificial Sequence 














<220> 
























<223> Mutant rep protein: rep78 


264 


GCG 








<400> 85 




















Ser Asp Leu Asp 


Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


1 






5 










10 






15 


Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn 


Trp Val Ala Glu 








20 








25 








30 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 


Asp 


Leu Asn Leu He 




35 










40 










45 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu 


Gin Arg Asp Phe Leu 




50 










55 










60 


Leu Phe Phe Val 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


65 




70 










75 




80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val Leu Val Glu 








85 










90 






95 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly Arg 


Phe 


Leu Ser Gin He 






100 








105 








110 


Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 


Arg Gly 


He 


Glu Pro Thr Leu 




115 










120 










125 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg Asn 


Gly Ala Gly Gly Gly 




130 








135 










140 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu Leu Pro Lys 


145 








150 










155 




160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu Gin Tyr Leu 










165 








170 






175 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu Arg 


Lys 


Arg 


Leu 


Val Ala Gin His 






180 










185 








190 


Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin 


Asn 


Lys 


Glu Asn Gin Asn 






195 










200 










205 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys 


Thr 


Ser Ala Arg Tyr 




210 








215 










220 


Thr Ser Glu Lys 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys Gly 


He 


225 








230 










235 




240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe Asn Ala Ala 








245 








250 






255 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Ala 


Ala 


Ala 


Leu 


Asp Asn Ala Gly Lys 








260 










265 








270 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val Gly Gin Gin 






275 








280 










285 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


He 


Tyr 


Lys 


He Leu Glu Leu 




290 








295 










300 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu Gly Trp Ala 
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305 










310 








315 








320 


Thr 


Lys 


Lys 


Phe Gly Lys 


Arg Asn 


Thr 


He Trp Leu 


Phe Gly 


Pro 


Ala 






325 










330 






335 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala He Ala 


His. 


Thr 


Val 


Pro 






340 










345 






350 






Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu Asn Phe 


Pro 


Phe Asn Asp 




355 








360 






365 








Cvs 


Val 


Asd 


Lys 


Met 


Val 


He 


Trp Trp 


Glu Glu Gly 


Lys 


Met 


Thr 


Ala 


370 






375 






380 










TiVS 


Val 


Val 


Glu 


Ser 


Al A 


Lys 


Ala 


He 


Leu Gly Gly 


Ser 


Lys 


Val 


Arg 


385 










390 








395 








400 


V d-L- 




Gin 


Lys 


Cys 


-1-1 


Ser 


Ser 


Ala 


Gin He Asp 


Pro 


Thr 


Pro 


Val 






405 










410 






415 




Tie 

X -1- 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala Val He 


Asp Gly Asn Ser 








420 










425 






430 




Phe 


X XII 


Thr 

X -111 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin Asp Arg 


Met 


Phe 


Lys 






435 










440 






445 






Gin 


Glu 

-4* u 


Leu 


Thr 


Arg Arg 


Leu 


Asp 


His 


Asp 


Phe Gly Lys 


Val 


Thr 


Lys 




450 










455 






460 










Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys Asp His 


Val 


Val 


Glu 


Val 


465 






470 








475 








480 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly 


Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 










485 








490 






495 




Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys Arg Val 


Arg 


Glu 


Ser 


Val 






500 








505 






510 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala Ser He 


Asn 


Tyr 


Ala 


Asp 






515 








520 






525 








Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg 


His 


Val Gly Met 


Asn 


Leu 


Met 


Leu 


530 










535 






540 










Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg Met 


Asn Gin Asn 


Ser 


Asn 


He 


Cys 


545 






550 








555 








560 


Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 


Leu 


Glu Cys Phe 


Pro 


Val 


Ser 


Glu 








565 










570 






575 




Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala Tyr Gin 


Lys 


Leu Cys 


Tyr 








580 










585 






590 






lie 


His 


His 


lie 


Met Gly Lys 


Val 


Pro 


Asp Ala Cys 


Thr 


Ala 


Cys 


Asp 






595 










600 






605 








Leu 


Val 
610 


Asn 


Val 


Asp 


Leu 


Asp 
615 


Asp 


Cys 


He Phe Glu 
620 


Gin 









<210> 86 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 264 GCG 



<400> 86 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys Gly He 


Thr Ser Glu Lys 


1 








5 










10 


15 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr He Ser 


Phe Asn Ala Ala 






20 










25 




30 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Ala 


Ala 


Ala Leu Asp 


Asn Ala Gly Lys 






35 








40 






45 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp Tyr Leu 


Val Gly Gin Gin 




50 










55 






60 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


He Tyr Lys 


He Leu Glu Leu 


65 










70 








75 


80 


Asn Gly Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser Val Phe 


Leu Gly Trp Ala 








85 










90 


95 
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Thr 


Lys 


Lys Phe Gly 


Lys Arg Asn 






100 








Thr 


Thr 


Gly Lys 


Thr 


Asn He 


Ala 






115 






120 


Phe 


Tvr 


Gly Cys 


Val 


Asn Trp 


Thr 




130 




135 




Cvs 


Val 


Asp Lys 


Met 


Val He 


Trp 


145 








150 


Ala 




Val 


Val Glu 


Ser 


Ala Lys 






165 






v ai 




Gin Lys 


Cys 


Lys Ser 


Ser 






180 








J. JLc 


V GL-L. 


Thr Ser 


Asn 


Thr Asn 


Met 






195 






200 


X I IX 




Phe Glu 


His 


Gin Gin 


Pro 




J- V/ 






215 


His 


Glu 


Leu 


Thr Arg Arg 


Leu Asp 


225 








230 




Glu 


Val 


Lys Asp 


Phe 


Phe Arg 


Trp 






245 






Glu 


His 


Glu Phe 


Tyr 


Val Lys 


Lys 






260 








Pro 


Ser 


Asp Ala Asp 


He Ser 


Glu 






275 






280 


Ala 


Gin 


Pro Ser 


Thr 


Ser Asp 


Ala 




290 






295 




Arg 


Tyr 


Gin Asn 


Lys 


Cys Ser Arg 


305 






310 




Phe 


Pro 


Cys Arg 


Gin 


Cys Glu Arg 






325 






Phe 


Thr 


His Gly Gin 


Lys Asp 


Cys 






340 








Ser 


Gin 


Pro Val 


Ser 


Val Val 


Lys 






355 






360 


He 


His 


His He 


Met 


Gly Lys 


Val 




370 






375 




Leu 


Val 


Asn Val 


Asp 


Leu Asp Asp 


385 








390 




<210> 87 








<211> 536 








<212> PRT 








<213> Artificial Sequence 




<220> 










<223> Mutant rep protein: rep 6 8 


<400> 87 








Thr 


Ala 


Gly Phe 


Tyr 
5 


Glu He 


Val 


1 
Glu 


His 


Leu Pro 


Gly 


He Ser 


Asp 






20 








Lys 


Glu 


Trp Glu 


Leu 


Pro Pro 


Asp 




35 






40 


Glu 


Gin 


Ala Pro 


Leu 


Thr Val 


Ala 




50 






55 




Thr 


Glu 


Trp Arg 


Arg 


Val Ser 


Lys 


65 








70 




Gin 


Phe 


Glu Lys 


Gly 


Glu Ser 


Tyr 








85 






Thr 


Thr 


Gly Val 


Lys 


Ser Met 


Val 



105 HO 
Glu Ala He Ala His Thr Val Pro 

125 

Asn Glu Asn Phe Pro Phe Asn Asp 

140 

Trp Glu Glu Gly Lys Met Thr Ala 
155 160 
He Leu Gly Gly Ser Lys Val Arg 

170 175 
Ala Gin He Asp Pro Thr Pro Val 
185 190 
Cys Ala Val He Asp Gly Asn Ser 

205 

Leu Gin Asp Arg Met Phe' Lys Phe 

220 

Asp Phe Gly Lys Val Thr Lys Gin 
235 240 
Ala Lys Asp His Val Val Glu Val 

250 255 
Gly Gly Ala Lys Lys Arg Pro Ala 
265 270 
Pro Lys Arg Val Arg Glu Ser Val 

285 

Glu Ala Ser He Asn Tyr Ala Asp 

300 

His Val Gly Met Asn Leu Met Leu 
315 320 
Met Asn Gin Asn Ser Asn He Cys 

330 335 
Leu Glu Cys Phe Pro Val Ser Glu 
345 350 
Lys Ala Tyr Gin Lys Leu Cys Tyr 

365 

Pro Asp Ala Cys Thr Ala Cys Asp 

380 

Cys He Phe Glu Gin 
395 



10 15 
Ser Phe Val Asn Trp Val Ala Gli 
25 30 
Ser Asp Met Asp Leu Asn Leu Il< 

45 

Glu Lys Leu Gin Arg Asp Phe Lei 

60 

Ala Pro Glu Ala Leu Phe Phe Va! 

75 80 
Phe His Met His Val Leu Val GL 
90 95 



WO 03/018820 



PCT/LB02/04087 



-111- 









100 










Arg Glu 


jjys 


Leu 


He 


Gin Arg 


He 






TIC 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 

vox 


Thr 


Lys 




130 








135 




Asn Lys 


vai 


Val 


Asp 


vjrl UL 


Cys 


Tyr 


145 










i cn 

-i. ~j \j 






Thr 


Gin 


Pro 


Glu 


Leu 




Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr Glu 








180 










Leu 


Thr 


His 


Val 


Ser 


/*»! -»i 


Thr 


Gin 






195 










*> r\ /\ 


Pro 


Asn 


Ser 


Asp 


Ala 


Fro 


Val 


-w- n _ 

lie 




210 








215 




Met 


Glu 


mm 

Leu 


Val Gly 


Trp 


Leu 


Val 


225 










*> *a ft 






Gin Trp 


He 


Gin 


Glu 


TV — . _r. 

Asp 


Gin 


Ala 










245 








Ser 


Asn 


Ser 


Arg 


Ser 


G±n 


He 


Ala 








260 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










2oU 


Pro 


Val 


Glu 


Asp 


He 


r"'' -in 

ber 


Ser 


Hi. — - 

Asn 




290 








295 




Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 
















Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 










325 








Thr 


Thr 


Gly 


Lys 


Thr 




He 


Ala 








340 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




"3 C C 

Job 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 










405 








He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 








420 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 






435 










440 


Glu 


Leu 


Thr 


Arg Arg 


Leu 


Asp 


His 




450 










455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


465 










470 






Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 










485 








Pro 


Ser 


Asp 


Ala Asp 


He 


Ser 


Glu 








500 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 






515 










520 


Arg 


Leu 


Ala 


Arg Gly 


His 


Ser 


Leu 


530 










535 





<210> 88 

<211> 312 

<212> PRT 

<213> Artificial Sequence 



105 










110 






Tyr Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 










125 








Thr Arg Asn 


Gly Ala Gly 


Gly 


Gly 








140 










Tie 


Pro 


Asn 
155 




Leu 

■1—1 * VX 


Leu 


Pro 


Lys 
160 


Trp 


Thr 


Asn 


rict 


VjlU 


dl n 


Tvr 


Leu 


170 










175 




Arg 


Lys 


Arg 




V d -L 


Al a 
/via 


Gin 


His 

m-+mm> m^ 


T BC 










190 

^ v 






VrXU 


Gin 


Asn 


Xjys 


uiU 


Sen 


Gin 


Asn 

rvo xx 








one 
\j j 










Ser 


Lys 


J. XIX 


ijCJ. 


Ala 


Ara 


Tvr 

Jr 






220 

Zj Zi u 










ASp 


Lys Gly 


Ti <=» 
-Lie 


X ill 


O Q -»~ 

uCI 


Glu 


Lvs 




235 










240 


Ser, 


Tyr 


He 








Ala 


Ala 




250 










255 




Ala 


Ala 


Leu 


ASp 


Asn 


Ala 


Glv 


Lvs 


265 








270 






Pro 


Asp 


Tyr 


JjcU 


Val 

285 

m V ^ 


VJl Jf 


Gin 


Gin 

WX1A 


Arg 


He 


Tyr 


Lyb 

-J V V 


Ti e» 

lie 








Ala 


Ser 


Val 
315 


.f ilt£ 


Ti<=*i i 


Glv 


Tro 


Ala 
320 


Thr 


He 


Trp 


Lieu 


Phe 


Gly 


Pro 


Ala 




330 








335 




Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 


345 










350 






Asn 


Glu 


Asn 


Phe 


Pro 
365 


Phe 




Aso 


Trp 


Glu 


Glu 


Gly 
380 


Lys 


Met 


Thr 


Ala 


He 


Leu Gly 


Gly 


Ser 


Lys 


val 


Arg 






395 










400 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 




410 








415 




Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 


425 










430 






Leu Gin Asp 


Arg 


Met 


Phe 


Lys 


Phe 










445 








Asp 


Phe Gly 


Lys 


Val 


Thr 


Lys 


Gin 








460 










Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




475 










480 


Gly Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 




490 










495 




Pro 


Lys Arg 


Val 


Arg 


Glu 


Ser 


Val 


505 










510 






Glu 


Ala 


Ser 


He 


Asn Tyr 


Ala 


Asp 










525 
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<220> 

<223> Mutant rep protein: rep40 264 GCG 

Met°Glu 8 Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Ala Ala Ala Leu Asp Asn Ala Gly Lys 

35 ~ 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cvs Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 ' 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 ~ 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 89 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 334 GCG 

<400> 89 ^ 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu* Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 
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50 




Thr 

m m mm 


Glu 


Trn Atq 


65 






Gin 


Phe 


Glu Lys 


X Li Jm 


Thr* 

X 1 1 it. 


Glv Val 






100 

JL V w 


nig 




1-1 jr C* JJCU 






115 


r LU 


risil 


J. 1-^-' iT 11C 




130 

X -J w 




AS 11 


iiys 


Vct-L val 


145 






Thr 


Gin 


Pro Glu 


^7 a 


Aid 


Lys Leu 








iicu 




nib vd-L 






IOC 

-J- J 


F3TO 


ash 


ber Asp 




ziy 








LcU V cl J. 


225 






Gin 


Trp 


lie Gin 


^? 




ber Arg 






o £ n 


ixe 


Mot* 

net 


bCl JJCU 






275 


riO 


V ct -L 






290 




21 a n 




Tvt en 
lyi rts^ 


305 






Thr 


Lys 


Lys Phe 


J. XI J. 


X 11 J_ 








340 




Ay it 


VJ JL jr V»Jf 9 






355 - 


uys 


Val 


rtsp JjyS 




370 




Lys 


Val 


Val Glu 


385 






Val 


Asp 


Gin Lys 


lie 


Val 


Thr Ser 






420 


Thr 


Thr 


Phe Glu 






435 


Glu 


Leu 


Thr Arg 




450 




Glu 


Val 


Lys Asp 


465 






Glu 


His 


Glu Phe 


Pro 


Ser 


Asp Ala 






500 


Ala 


Gin 


Pro Ser 






515 


Arg 


Tyr 


Gin Asn 


530 





55 

Arg Val Ser Lys 
70 

Gly Glu Ser Tyr 
85 

Lys Ser Met Val 

lie Gin Arg lie 

120 

Ala Val Thr Lys 
135 

Asp Glu Cys Tyr 
150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 

200 

Ala Pro Val lie 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin lie Lys 

Thr Lys Thr Ala 

280 

lie Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn lie Ala 

Val Asn Trp Thr 

360 

Met Val lie Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 

440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp lie Ser Glu 

Thr Ser Asp Ala 

520 

Lys Cys Ser Arg 
535 









60 


Ala 


Pro 


Glu 


Ala 






75 




Phe 


His 


Met 


His 




90 






Leu Gly 


Arg 


Phe 


105 








Tyr Arg 


Gly 


lie 


Thr Arg 


Asn 


Gly 








140 


lie 


Pro 


Asn 


Tyr 






155 


Trp 


Thr 


Asn 


Met 




170 






Arg 


Lys 


Arg 


Leu 


185 








Glu 


Gin 


Asn 


Lys 


Arg 


Ser 


Lvs 


Thr 








220 


Asp 


Lys 


Gly 


He 






235 




Ser 


Tyr 


He 


Ser 




250 






Ala 


Ala 


Leu 


Asp 


265 








Pro Asp 


Tyr 


Leu 


Arg 


He 


Tyr 


Lys 








300 


Ala 


Ser 


Val 


Phe 






315 




Thr 


He 


Trp 


Leu 




330 






Glu 


Ala 


He 


Ala 


345 








Asn 


Glu 


Asn 


■hi- 

Phe 


Trp 


Glu 


Glu 


Gly 








380 


lie 


Leu 


Gly 


Gly 






395 




Ala 


Gin 


He 


Asp 




410 






Cys 


Ala 


Val 


He 


425 








Leu 


Gin 


Asp 


Arg 


Asp 


Phe 


Gly 


Lys 








460 


Ala 


Lys 


Asp 


His 






475 




Gly Gly 


Ala 


Lys 




490 






Pro 


Lys 


Arg 


Val 


505 








Glu 


Ala 


Ser 


He 


His 


Val 


Gly 


Met 








540 



Leu Phe Phe Val 

80 

Val Leu Val Glu 
95 

Leu Ser Gin He 
110 

Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 

160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 

240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 

320 ■ 

Phe Ala Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 

400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 

Asn Leu Met Leu 
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Phe Pro Cys Arg Gin Cys Glu Arg 
545 550 
Phe Thr His Gly Gin Lys Asp Cys 

565 

Ser Gin Pro Val Ser Val Val Lys 

580 

lie His His lie Met Gly Lys Val 
595 . 600 
Leu Val Asn Val Asp Leu Asp Asp 
610 615 

<210> 90 
<211> 397 
<212> PRT 

<213> Artificial Sequence 



Met Asn Gin Asn Ser Asn lie Cys 
555 560 
Leu Glu Cys Phe Pro Val Ser Glu 

570 575 
Lys Ala Tyr Gin Lys Leu Cys Tyr 
585 590 
Pro Asp Ala Cys Thr Ala Cys Asp 

605 

Cys lie Phe Glu Gin 

620 



<220> 

<223> Mutant rep protein: rep52 334 GCG 



<400> 90 



Met 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val 


1 
Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 






20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 








40 


lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 








120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 










245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 




290 










295 




Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


305 










310 






Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 



Asp 


Lys 


Gly He 


Thr 


Ser 


Glu 


Lys 




10 








15 




Ser 


Tyr 


He Ser 


Phe 


Asn 


Ala 


Ala 


25 






30 






Ala 


Ala 


Leu Asp 


Asn Ala Gly 

A C 


Lys 


Pro Asp 


Tyr Leu 


Val 


Gly Gin 


Gin 






60 










Arg 


He 


Tyr Lys 


He 


Leu 


Glu 


Leu 




75 








80 


Ala 


Ser 


Val Phe 


Leu Gly Trp 


Ala 




90 








95 




Thr 


He 


Trp Leu 


Phe 


Ala 


Pro 


Ala 


105 






110 






Glu 


Ala 


He Ala 


His 


Thr 


Val 


Pro 








125 








Asn 


Glu 


Asn Phe 


Pro 


Phe 


Asn 


Asp 






140 










Trp Glu Glu Gly 


Lys 


Met 


Thr 


Ala 






155 








160 


He 


Leu Gly Gly 


Ser 


Lys 


Val 


Arg 




170 








175 




Ala 


Gin 


He Asp 


Pro 


Thr 


Pro 


Val 


185 








190 






Cys 


Ala 


Val He 


Asp 


Gly Asn 


Ser 






205 








Leu Gin Asp Arg 


Met 


Phe 


Lys 


Phe 






220 










Asp 


Phe Gly Lys 


Val 


Thr 


Lys 


Gin 




235 








240 


Ala Lys Asp His 


Val 


Val 


Glu 


Val 




250 








255 




Gly Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 


265 








270 






Pro 


Lys 


Arg Val 


Arg 


Glu 


Ser 


Val 






285 








Glu 


Ala 


Ser He 


Asn Tyr Ala 


Asp 






300 










His 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 






315 








320 


Met 


Asn 


Gin Asn 


Ser 


Asn 


He 


Cys 
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Phe Thr His Gly 

340 

Ser Gin Pro Val 
355 

lie His His lie 
370 

Leu Val Asn Val 
365 



325 

Gin Lys Asp Cys 

Ser Val Val Lys 

360 

Met Gly Lys Val 
375 

Asp Leu Asp Asp 
390 





330 






Leu 


Glu 


Cys 


Phe 


345 








Lys 


Ala 


Tyr 


Gin 


Pro 


Asp 


Ala 


Cys 








380 


Cys 


lie 


Phe 


Glu 




395 





335 

Pro Val Ser Glu 
350 

Lys Leu Cys Tyr 
365 

Thr Ala Cys Asp 
Gin 



<210> 91 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 334 GCG 



<400> 91 



ml.-. 

Tnr 


Ala 


pi 
taiy 


Fne 


1 








Glu 


His 


Leu 


Pro 








20 


Lys 


Glu 


Trp 


Glu 






35 




Glu 


Gin 


Ala 


Pro 




50 






Thr 


Glu 


Trp 


Arg 


65 








Gin 


Phe 


Glu 


Lys 


Thr 


Thr 


Gly 


Val 






100 


Arg 


Glu 


Lys 


Leu 






115 




Pro 


Asn 


Trp 


Phe 




130 






Asn 


Lys 


Val 


Val 


145 








Thr 


Gin 


Pro 


Glu 


Ser 


Ala 


Cys 


Leu 








180 


Leu 


Thr 


His 


Val 






195 




Pro 


Asn 


Ser 


Asp 




210 






Met 


Glu 


Leu 


Val 


225 








Gin 


Trp 


lie 


Gin 


Ser 


Asn 


Ser 


Arg 








260 


lie 


Met 


Ser 


Leu 






275 




Pro 


Val 


Glu 


Asp 




290 






Asn 


Gly 


Tyr 


Asp 


305 








Thr 


Lys 


Lys 


Phe 



j -y x 


Glu 


lie 


Val 


5 








Gly 


He 


Ser 


Asp 


Leu 


Pro 


Pro 


Asp 








4a 


Leu 


Thr 


Val 


Ala 






55 




Arg 


Val 


Ser 


Lys 




70 






Gly 


Glu 


Ser 


Tyr 


85 








Lys 


Ser 


Met 


Val 


He 


Gin 


Arg 


He 








120 


Ala 


Val 


Thr 


Lys 






135 




Asp 


Glu 


Cys 


Tyr 




150 






Leu 


Gin 


Trp 


Ala 


165 








Asn 


Leu 


Thr 


Glu 


Ser 


Gin 


Thr 


Gin 








200 


Ala 


Pro 


Val 


He 






215 




Gly 


Trp 


Leu 


Val 




230 






Glu 


Asp 


Gin 


Ala 


245 








Ser 


Gin 


He 


Lys 


Thr 


Lys 


Thr 


Ala 








280 


He 


Ser 


Ser 


Asn 






295 




Pro 


Gin 


Tyr 


Ala 




310 






Gly 


Lys 


Arg 


Asn 



325 



He Lys Val Pro 
10 

Ser Phe Val Asn 
25 

Ser Asp Met Asp 

Glu Lys Leu Gin 

60 

Ala Pro Glu Ala 
75 

Phe His Met His 
90 

Leu Gly Arg Phe 
105 

Tyr Arg Gly He 

Thr Arg Asn Gly 

140 

He Pro Asn Tyr 
155 

Trp Thr Asn Met 
170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 

220 

Asp Lys Gly He 
235 

Ser Tyr He Ser 
250 

Ala Ala lieu Asp 
265 

Pro Asp Tyr Leu 

Arg He Tyr Lys 

300 

Ala Ser Val Phe 
315 

Thr He Trp Leu 
330 



Ser Asp Leu Asp 
15 

Trp Val Ala Glu 
30 

Leu Asn Leu He 
45 

Arg Asp Phe Leu 

Leu Phe Phe Val 

80 

Val Leu Val Glu 
95 

Leu Ser Gin He 
110 

Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 

160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 

240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Ala Pro Ala 
335 
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Thr 


Thr 


Gly 


Lys 
340 


Thr 


Asn 


He 


Ala 


Phe 


Tyr 


Gly 
355 


Cys 


Val 


Asn 


Trp 


Thr 
360 


Cys 


Val 
370 


Asp 


Lys 


Met 


Val 


He 
375 


Trp 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 
405 


Lys 


Ser 


Ser 


lie 


Val 


Thr 


Ser 
420 


Asn 


Thr 


Asn 


Met 


Thr 


Thr 


Phe 
435 


Glu 


His 


Gin 


Gin 


Pro 
440 


Glu 


Leu 


Thr 


Arg Arg 


Leu Asp 


His 




450 










455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg Trp 


465 










470 






Glu 


His 


Glu 


Phe 


Tyr 
485 


Val 


Lys 


Lys 


Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 






500 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 






515 










520 


Arg 


Leu 


Ala 


Arg Gly His 


Ser 


Leu 




530 










535 





<210> 92 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 



<400> 92 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


1 








5 








Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 






20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 








40 


He 


Met 
50 


Ser 


Leu 


Thr 


Lys 


Thr 
55 


Ala 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 
85 


Gin 


Tyr 


Ala 


Thr 


Lys 


Lys 


Phe 
100 


Gly 


Lys 


Arg 


Asn 


Thr 


Thr 


Gly 
115 


Lys 


Thr 


Asn 


He 


Ala 
120 


Phe 


Tyr 
130 


Gly 


Cys 


Val 


Asn 


Trp 
135 


Thr 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 








Val 


Asp 


Gin 


Lys 
180 


Cys 


Lys 


Ser 


Ser 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 
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Glu 


Ala 


He 


Ala 


His 


Thr Val Pro 


345 










350 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe Asn Asp 










365 


Trp 


Glu 


Glu Gly Lys 


Met Thr Ala 








380 






He 


Leu 


Gly Gly Ser 


Lys Val Arg 






395 






400 


Ala 


Gin 


He 


Asp 


Pro 


Thr Pro Val 




410 








415 


Cys 


Ala 


Val 


He 


Asp 


Gly Asn Ser 


425 










430 


Leu 


Gin 


Asp 


Arg 


Met 


Phe Lys Phe 










445 




Asp 


Phe 


Gly Lys Val 


Thr Lys Gin 








460 






Ala 


Lys 


Asp 


His 


Val 


Val Glu Val 




475 






480 


Gly Gly 


Ala 


Lys 


Lys 


Arg Pro Ala 




/ion 








495 


Pro 


Lys 


Arg 


Val 


Arg 


Glu Ser Val 


505 










510 


Glu 


Ala 


Ser 


He 


Asn 


Tyr Ala Asp 










525 




334 


GCG 










Asp 


Lys 


Gly 


He 


Thr 


Ser Glu Lys 




10 








15 


Ser 


Tyr 


He 


Ser 


Phe 


Asn Ala Ala 


25 










30 


Ala 


Ala 


Leu Asp Asn 


Ala Gly Lys 










45 




Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 








60 






Arg 


He 


Tyr 


Lys 


He 


Leu Glu Leu 






75 






80 


Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp Ala 




90 








95 


Thr 


He 


Trp 


Leu 


Phe 


Ala Pro Ala 


105 








110 


Glu 


Ala 


He 


Ala 


His 


Thr Val Pro 










125 




Asn 


Glu 


Asn 


Phe 


Pro 


Phe Asn Asp 








140 






Trp 


Glu 


Glu Gly Lys 


Met Thr Ala 






155 






160 


He 


Leu 


Gly Gly Ser 


Lys Val Arg 




170 








175 


Ala 


Gin 


He 


Asp 


Pro 


Thr Pro Val 


185 








190 


Cys Ala 


Val 


He Asp 


Gly Asn Ser 
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195 










200 










205 








Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 




210 










215 










220 










Glu 


Leu 


Thr Arg 


Arg 


Leu Asp 


His 




Phe 

^ 


Glv 


Lvs 


Val 


Thr 


Lvs 


Gin 


225 










230 










235 










240 


Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg 


Trp 


Al a 






His 

1-1. -X. o 


Val 

v ex jl 


Val 

v d JL 


vjr jl U, 


Val 










245 










?50 
j \j 










^ -j -j 




Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gl \r 


v3j.y 


Hi a 


uy o 




niy 




2X1 








260 








0 G5 

45 O 3 
















Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


fro 


Lys 


Arg 


Val 








vai 






275 










280 










^ O J 








Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


GlU 


Ala 


f*~"* 


lie 


Asn 


Tyr 


TV T — 

Aia 


ASp 




290 










295 




















Arg 


Leu 


Ala Arg 


Gly His 


Ser 


Leu 


















305 










310 






















<210> 93 




























<211> 621 




























<212> PRT 




























<213> Artificial Sequence 




















<220> 






























<223> Mutant rep protein: rep78 


1 *> c 
















<400> 93 




























Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


lie 


Lys 


Veil 


IB -v 

fro 


C i*\ 


ASp 


LcU 


ASp 


1 






5 










t n 
xu 










1 5 
13 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Pne 


vai 


Asn 


Trp 


vai 


Aid 










20 


















O V 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


t>er 








LlcU 


Aoli 


IicU 


Tl 




35 










40 










A. 5 








Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


blU 


Lys 


Leu 


v?xn 


TV ~r~/~r 

Arg 


nop 


xrilfci 


T.ai i 
ucu 




50 










55 










fin 










Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


J-\±cL 


riO 


UiU 


Til a 




Xr 11C 


fllC 


Val 

vet J. 


65 




70 




















80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


rac 


TT-! a 
XI 1 S 




nio 


V al 




Val 
v d J- 


Gl ii 








85 








an 










95 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


iicU 




Arg 


trim 


UC Li. 




Gin 


He 






XOO 


















110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 


Arg 


Gly 


lie 


blU 


irro 


inr 


LcU 




115 










120 










125 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg 


Asn 


Gly 


Ala 


Gly 


Gly 


Gly 




130 








135 










140 










Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 


145 








150 










155 










160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 










165 






170 










175 




Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 






180 










185 










190 






Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 






195 










200 










205 








Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 




210 








215 










220 










Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


225 








230 










235 










240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 








245 








250 










255 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 








260 










265 










270 






lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 






275 










280 








285 









WO 03/018820 



PCT/IB02/04087 



-118- 



Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Ala Ala 

325 "* 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 " 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Ash Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 ~ 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro" Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn lie Cys 
545 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 94 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 335 GCT 
<400> 94 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
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bo 










70 










75 




80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr Ala Ala Ser 


Val Phe Leu Gly 


Trp 


nld 




85 










90 




95 




Thr 


Lys 


Lys 


Phe 


Gly Lys 


Arg Asn 


Thr 


He 


Trp Leu Phe Gly Ala 


Ala 




100 










105 




110 






Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He Ala His Thr 


Val 


Pro 






115 








120 






125 






Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn Phe Pro Phe 


Asn 


Asp 




130 






135 








140 






Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp Trp Glu 


Glu Gly Lys Met 


Thr 


Ala 


145 






150 










155 




160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly Gly Ser Lys 


Val 


Arg 








165 










170 




175 




Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He Asp Pro Thr 


Pro 


T T "1 

Val 






180 










185 




190 






lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val He Asp Gly Asn 


Ser 






195 










200 




205 






Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp Arg Met Phe 


Lys 


Phe 




210 










215 








220 






Glu 


Leu 


Thr 


Arg Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly Lys Val Thr 


Lys 


Gin 


225 










230 










235 




240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp His Val Val 


Glu 


Val 






245 










250 




255 




Glu 


His 


Glu 


Phe 


Tyr Val 


Lys 


Lys 


Gly Gly 


Ala Lys Lys Arg 


Pro 


Ala 








260 










265 




270 






Pro 


Ser 


Asp 


Ala Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg Val Arg Glu 


Ser 


Val 






275 










280 






285 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser He Asn Tyr 


Ala 


Asp 




290 










295 








300 






Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg His Val 


Gly Met Asn Leu 


Met 


Leu 


305 










310 










315 




320 


Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg Met 


Asn 


Gin Asn Ser Asn 


He 


Cys 






325 








330 




335 




Phe 


Thr 


His 


Gly Gin Lys 


Asp 


Cys 


Leu 


Glu 


Cys Phe Pro Val 


Ser 


Glu 








340 










345 




350 






Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala 


Tyr Gin Lys Leu 


Cys 


Tyr 






355 










360 






365 






He 


His 


His 


He 


Met 


Gly 


Lys 


Val 


Pro 


Asp 


Ala Cys Thr Ala 


Cys 


Asp 




370 










375 








380 






Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 


Cys 


He 


Phe Glu Gin 






385 










390 










395 







<210> 95 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: 68 335 GCT 



<400> 95 



Thr Ala Gly Phe Tyr Glu 


He 


Val 


He 


Lys 


Val 


Pro Ser Asp 


Leu 


Asp 


1 








5 










10 






15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn Trp Val 


Ala 


Glu 








20 








25 






30 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro Asp Ser Asp 


Met 


Asp Leu Asn 


Leu 


He 




35 










40 








45 






Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu Gin Arg Asp Phe 


Leu 




50 










55 










60 






Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala Leu Phe 


Phe 


Vai 


65 










70 










75 






80 
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Gln Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 110 

Arg Glu Lys Leu lie Gin Arg lie Tyr Arg Gly lie Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr lie Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 * 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val lie Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Ala Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 ~ 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 * 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 " 490 " " 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 



<210> 96 
<211> 312 
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<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 335 GCT 
<400> 96 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu. Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Ala Ala 

100 105 HO 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tvr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

llo 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 " * 150 155 160 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 ~ 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 " 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 97 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 337 GCT 

<400> 97 ^ 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 ~ 25 30 
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Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 ^70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185. 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 ' 215 " 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235. 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 * 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 ~ 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 ^ 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 ~ 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Ala Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 " 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 
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515 




520 








525 








Arg 


Tyr 


Gin 


Asn 


Lys Cys Ser Arg 


His 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 


530 






535 






540 










Phe 


Pro 


Cys Arg 


Gin Cys Glu Arg 


Met 


Asn 


Gin Asn 


Ser 


Asn 


He 


Cys 


545 








550 






555 








560 


Phe 


Thr 


His 


Gly 


Gin Lys Asp Cys 


Leu 


Glu 


Cys Phe 


Pro 


Val 


Ser 


Glu 








565 




570 








575 




Ser 


Gin 


Pro 


Val 


Ser Val Val Lys Lys Ala Tyr Gin Lys 


Leu 


Cys 


Tyr 








580 




585 








590 






He 


His 


His 
595 


He 


Met Gly Lys Val 

600 


Pro 


Asp 


Ala Cys 


Thr 
605 


Ala 


Cys 


Asp 


Leu 


Val 
610 


Asn 


Val 


Asp Leu Asp Asp 
615 


Cys 


He 


Phe Glu 
620 


Gin 









<210> 98 
<211> 397 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep52 337 GCT 



<400> 98 
















Thr Ser 


Glu 


Lys 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val Asp 


Lys 


Gly He 


1 








5 






10 






15 




Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala Ser 


Tyr 


He Ser 


Phe Asn 


Ala 


Ala 






20 








25 






30 






Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys Ala 


Ala 


Leu Asp 


Asn Ala 


Gly 


Lys 






35 








40 






45 




Gin 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala Pro 


Asp 


Tyr Leu 


Val Gly 


Gin 




50 








55 






60 




Glu 




Pro 


Val 


Glu Asp 


He 


Ser 


Ser 


Asn Arg 


He 


Tyr Lys 


He Leu 


Leu 


65 










70 








75 . 






80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala Ala 


Ser 


Val Phe 


Leu Gly 


Trp 


Ala 




85 








90 






95 


Ala 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn Thr 


He 


Trp Leu 


Phe Gly 


Pro 




100 








105 






110 


Val 




Ala 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala Glu 


Ala 


He Ala 


His Thr 


Pro 






115 










120 






125 






Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr Asn 


Glu 


Asn Phe 


Pro Phe 


Asn Asp 




130 










135 






140 






Ala 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp Trp 


Glu Glu Gly Lys Met 


Thr 


145 






150 








155 




Val 


160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala He 


Leu Gly Gly Ser Lys 


Arg 








165 






170 






175 


Val 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser Ala 


Gin 


He Asp 


Pro Thr 


Pro 






180 








185 






190 




Ser 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met Cys 


Ala 


Val He Asp Gly 


Asn 






195 










200 






205 




Phe 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro Leu Gin Asp Arg Met Phe 


Lys 




210 










215 






220 






Gin 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His Asp 


Phe 


Gly Lys 


Val Thr 


Lys 


225 






230 






235 




Glu 


240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp Ala 


Lys 


Asp His 


Val Val 


Val 






245 








250 






255 


Ala 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys Gly Gly Ala Lys 


Lys Arg 


Pro 








260 






265 






270 




Val 


Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu Pro* Lys Arg Val 


Arg Glu 


Ser 






275 








280 






285 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala Glu 


Ala 


Ser He 


Asn Tyr 


Ala Asp 


290 










295 






300 
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Arg Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg His Val 


Gly Met Asn 


Leu 


Met 


Leu 


305 










310 










315 










320 


Phe 


Pro 


Cys 


Arg 


Gin Cys 


Glu Arg Met Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 






325 










330 










335 




Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 








340 










345 










350 






Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 




Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 






355 










360 










365 








He 


His 


His 


He 


Met 


Gly 


Lys 


Val 


Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys Asp 




370 










375 










380 










Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp Asp 


Cys 


He 


Phe 


Glu 


Gin 








385 










390 










395 












<210> 99 








• 




















<211> 536 




























<212> PRT 




























<213> Artificial Sequence 




















<220> 






























<223> Mutant rep protein: rep 68 337 GOT 












<400> 99 




























Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser Asp 


Leu Asp 


1 






5 










10 










15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val Asn Trp Val 


Ala 


Glu 








20 








25 










30 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 




35 










40 










45 








Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu Gin Arg Asp 


Phe 


Leu 




50 










55 










60 










Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 


65 






70 










75 










80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 








85 










90 










95 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 






100 








105 










110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 




115 










120 










125 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg 


Asn Gly Ala Gly 


Gly 


Gly 




130 








135 










140 










Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn Tyr 


Leu 


Leu 


Pro 


Lys 


145 






150 










155 










160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 










165 








170 










175 


His 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 






180 










185 










190 






Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin 


Asn Lys 


Glu 


Asn 


Gin 


Asn 






195 










200 










205 








Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 




210 








215 










220 










Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


225 








230 










235 










240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 








245 








250 










255 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp Asn Ala 


Gly Lys 








260 










265 










270 






He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr Leu Val G\y 


Gin 


Gin 






275 










280 










285 








Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 




290 








295 










300 










Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe Leu Gly 


Trp Ala 
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305 










310 






Thr* 

^ Ail 


LiVS 


IiVS 


Phe 


Gly Lys Arg 


Asn 










325 








Ala 


X Hi. 




Lys 


Thr 


Asn 


lie 


Ala 






340 










rue 


J 


Gl v 


Cys 


Val 


Asn 


Trp 


A A 1 1 1 






•9 «-» -J 










360 

\j \* 


cys 


val 


Asp 


Lys 


Met 


Val 


He 


^T^ y yv 

Trp 




370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 










405 








lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 








420 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 






435 










440 


Glu 


Leu 


Thr 


Arg Arg 


Leu Asp 


His 




450 










455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


465 










470 






Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 










485 








Pro 


Ser 


Asp 


Ala 


Asp 


lie 


Ser 


Glu 








500 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 






515 










520 


Arg 


Leu 


Ala 


Arg Gly His 


Ser 


Leu 




530 










535 





<210> 100 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 



<400> 100 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


1 








5 








Gin 


Trp 


He 


Gin 
20 


Glu 


Asp 


Gin 


Ala 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 








40 


He 


Met 
50 


Ser 


Leu 


Thr 


Lys 


Thr 
55 


Ala 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 








70 






Asn 


Gly 


Tyr 


Asp 


Pro 
85 


Gin 


Tyr 


Ala 


Thr 


Lys 


Lys 


Phe 
100 


Gly 


Lys 


Arg 


Asn 


Ala 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 








120 


Phe 


Tyr 
130 


Gly 


Cys 


Val 


Asn 


Trp 
135 


Thr 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 







-125- 







315 




320 


Thr 


He 


Trn Leu 


Phe 


Gl v Prn Al a 




330 






335 


Glu 


Ala 


He Ala 


His 




345 








350 

•J w 


7\ 

noil 




Ben 

J-it»XA xr lit: 


riO 


rXle ASu Asp 








365 


Trp 


Glu 


Glu Gly 


Lys 


Met Thr Ala 






380 






He 


Leu 


Gly Gly 


Ser 


Lys Val Arg 






395 




400 


Ala 


Gin 


He Asp 


Pro 


Thr Pro Val 




410 






415 


Cys 


Ala 


Val He 


Asp 


Gly Asn Ser 


425 








430 


Leu 


Gin 


Asp Arg 


Met 


Phe Lys Phe 








445 




Asp 


Phe 


Gly Lys 


Val 


Thr Lys Gin 






460 






Ala 


Lys 


Asp His 


Val 


Val Glu Val 






475 




480 


Gly 


Gly 


Ala Lys 


Lys 


Arg Pro Ala 




490 






495 


Pro 


Lys 


Arg Val 


Arg 


Glu Ser Val 


505 








510 


Glu 


Ala 


Ser He 


Asn 


Tyr Ala Asp 








525 





337 


GCT 










Asp 


Lys 


Gly He 


Thr 


Ser 


Glu Lys 




10 








15 


Ser 


Tyr 


He Ser 


Phe 


Asn 


Ala Ala 


25 








30 




Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly Lys 








45 






Pro 


Asp 


Tyr Leu 


Val 


Gly 


Gin Gin 






60 








Arg 


He 


Tyr Lys 


He 


Leu 


Glu Leu 






75 






80 


Ala 


Ser 


Val Phe 


Leu 


Gly Trp Ala 




90 








95 


Thr 


He 


Trp Leu 


Phe 


Gly 


Pro Ala 


105 






110 




Glu 


Ala 


He Ala 


His 


Thr 


Val Pro 








125 






Asn 


Glu 


Asn Phe 


Pro 


Phe 


Asn Asp 






140 








Trp 


Glu 


Glu Gly 


Lys 


Met 


Thr Ala 






155 






160 


He 


Leu 


Gly Gly 


Ser 


Lys 


Val Arg 




170 








175 
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Val Asp Gin Lys Cys Lys Ser Ser Ala Gin lie Asp Pro Thr Pro Val 

180 185 190 

lie Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 ~ 2 40 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 ~ 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 . 310 

<210> 101 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep 78 341 GCC 
<400> 101 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 " 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Cys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 no 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

H5 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
" 5 , 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

160 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arq Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 
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260 265 
He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

— . o O ft J- H ^% 



260 265 270 

Thr Lys Thr 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 ~ 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

305 310 315 _ 320 
t™ T.„ e ov.« Gly Lys Arg Asn Thr 

325 - 330 335 



Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Ala Asn He Ala Glu Ala He Ala His Thr Val Pro 

*3 ^1 5 



Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cvs Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lvs Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

410 415 



He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

425 430 
Leu Gin Asp Arg 
440 445 
Asp Phe Gly Lys 
455 460 



*x %J 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

a a r\ Aim 



Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

. /ire A n 



370 375 380 

Val Glu Ser 

Gin Lys Cys 
405 

Thr Ser Asn 

420 
Phe Glu His 
435 

i Thr Arg Arg 

i 

. Lys Asp Phe 
465 ~ 470 475 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 



385 390 395 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 



cac 550 *"" -* ~* 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

c*7A 5/5 



565 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr. 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 102 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 341 GCC 

Met°Glu°Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 
35 40 45 



570 * 575 
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Ile Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp lie Ser Ser Asn Arg lie Tyr Lys lie Leu Glu Leu 
65 70 75 " 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

100 105 no 

Thr Thr Gly Lys Ala Asn lie Ala Glu Ala lie Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val lie Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 ' 160 

Lys Val Val Glu Ser Ala Lys Ala lie Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin lie Asp Pro Thr Pro Val 

180 185 190 

lie Val Thr Ser Asn Thr Asn Met Cys Ala Val lie Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 " 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 " 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

. Pro Ser Asp Ala Asp lie Ser Glu Pro Lys Arg Val Arg Glu Ser Val 
275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 . " 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr* 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 * 395 

<210> 103 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 341 GCC 
<400> 103 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 io 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 
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50 

Thr Glu Trp Arg 
65 

Gin Phe Glu Lys 

Thr Thr Gly Val 

100 

Arg Glu Lys Leu 
115 

Pro Asn Trp Phe 
130 

Asn Lys Val Val 
145 

Thr Gin Pro Glu 

Ser Ala Cys Leu 

180 

Leu Thr His Val 
195 

Pro Asn Ser Asp 
210 

Met Glu Leu Val 
225 

Gin Trp lie Gin 

Ser Asn Ser Arg 

260 

lie Met Ser Leu 
275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 

340 

Phe Tyr Gly Cys 

355 " 
Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

lie Val Thr Ser 

420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 

Pro Ser Asp Ala 

500 

Ala Gin Pro Ser 
515 

Arg Leu Ala Arg 
530 



55 

Arg Val Ser Lys 
70 

Gly Glu Ser Tyr 
85 

Lys Ser Met Val 

lie Gin Arg He 

120 

Ala Val Thr Lys 
135 

Asp Glu Cys Tyr 
150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 

200 

Ala Pro Val He 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin He Lys 

Thr Lys Thr Ala 

280 

He Ser Ser Asn 
2 95 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Ala Asn He Ala 

Val Asn Trp Thr 

360 

Met Val He Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 

440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp He Ser Glu 

Thr Ser Asp Ala 

520 

Gly His Ser Leu 
535 









60 


Ala 


Pro 


Glu 

%A 


Ala 






75 






XIX o 


lie »_ 


His 

Ilia 




90 








Glv 




Php 

XT 11C 


105 








Tyr 


Arg 


Gly 


He 


xnr 




ash 


t»xy 








1 Art 


x xe 


rXO 




r I W r ~v — 

iyr 








Trp 


hp \-\ «m» 

inr 


7\ ^ 






1 1 rt 

X / u 






Arg 


Lys 


Arg 


Leu 


185 








Glu 


Gin 


Asn 


Lys 


Arg 


ser 


Lys 


l fir 










.ASp 


ijys 


VaXy 


xxe 










Ser 


nn^ ■- -in 

iyr 


lie 


Ser 




OCA 






ax a 


ax a 


Lieu 


ASp 


265 






Pro 


Asp 


Tyr 


Leu 




lie 


xyr 


T ,ire 
iiys 








300 


AX a 


oei 


Val 


xrlie 






315 






IXC 


Ttt> 
up 


JJCU 




330 






ni ii 

V7-LU. 




11c 


rild 


J *± ~> 








Asn 


Glu 


Asn 


Phe 


Trp 


Glu 


Glu 


Gly 








380 


He 


Leu 


Gly 


Gly 






395 




Ala 


Gin 


He 


Asp 




410 






Cys 


Ala 


Val 


He 


425 








Leu 


Gin 


Asp 


Arg 


Asp 


Phe 


Gly 


Lys 








460 


Ala 


Lys 


Asp 


His 






475 




Gly 


Gly 


Ala 


Lys 




490 






Pro 


Lys 


Arg 


Val 


505 








Glu 


Ala 


Ser 


He 



Leu Phe Phe Val 

80 

Val Leu Val Glu 
95 

Leu Ser Gin He 
110 

Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 

160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asri 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 

240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 

400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 
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<210> 104 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 341 GCC 
<400> 104 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 

1 5 10 15 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

lie Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp lie Ser Ser Asn Arg lie Tyr Lys lie Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

100 105 110 

Thr Thr Gly Lys Ala Asn lie Ala Glu Ala lie Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val lie Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala lie Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin. Lys Cys Lys Ser Ser Ala Gin lie Asp Pro Thr Pro Val 

180 185 190 

lie Val Thr Ser Asn Thr Asn Met Cys Ala Val lie Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 - 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 ** 270 

Pro Ser Asp Ala Asp lie Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 2 80 " 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser lie Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 ~ 310 

<210> 105 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 342 GCC 
<400> 105 

Thr Ala Gly Phe Tyr Glu lie Val lie Lys Val Pro Ser Asp Leu Asp 
1 5 10 15 
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Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

25 30 
Ser Asp Met As] 

Glu Lys Leu Gli 
50 55 60 



Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 

pre ~ 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

■ - - 120 125 



115 j-^w 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

-1-5C 140 



145 150 i£>b a,ow 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

_ 1- i m 17-3 



130 135 140 

Lys 

Gin 

Ala 

Thr 

Asn 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 



nin _i > _j — 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 

Trp Thr Asn Met Glu Gin 
170 

Arg Lys Arg Leu Val Ala 
180 185 " ~ 190 



145 150 155 

Gin Pro Glu 

165 ± ,y} 
Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin Has 



Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 ^ 

Pro Asn Ser Asp Ala Pro Val lie Arg Ser Lys Thr Ser Ala Arg Tyr 

215 220 



Gin Trp He Gin Glu As? Gin Ala Ser Tyr 111 Ser Phe Asn Ala Ala 

245 2S0 



Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 
Leu Thr Lys Thr Ala 
275 280 
Pro Val Glu Asp .lie Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
ornT ~* n n 



260 v 
He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 
280 285 



290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 



Thr Thr Gly Lys Thr Ala He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 



305 310 315 

Lys 

Thr 

Tyr 

Cys Val Asp Lys Met Val He Tr£ Trp Glu Glu Gly Lys Met Thr Ala 



Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

330 oJS 
Ala He Ala His 

Glu Asn Phe Pro 
360 365 



370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 



Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 



385 390 3?5 

Val 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Pne 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 435 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 
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Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 






515 






Arg 


Tyr 


Gin 


Asn 


Lys 


Cys Ser 




530 








535 


Phe 


Pro 


Cys 


Arg 


Gin 


Cys Glu 


545 










550 


Phe 


Thr 


His 


Gly Gin 


Lys Asp 










565 




Ser 


Gin 


Pro 


Val 


Ser 


Val Val 








580 






He 


His 


His 


lie 


Met 


Gly Lys 






595 






Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 




610 








615 



500 505 . 510 

Ala Glu Ala Ser lie Asn Tyr Ala Asp 
520 525 
Arg His Val Gly Met Asn Leu Met Leu 

540 

Arg Met Asn Gin Asn Ser Asn He Cys 

555 560 
Cys Leu Glu Cys Phe Pro Val Ser Glu 

570 575 
Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

585 590 
Val Pro Asp Ala Cys Thr Ala Cys Asp 
600 605 
Asp Cys He Phe Glu Gin 

620 

<210> 106 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 342 GCC 
<400> 106 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser~ Asn Arg He Tyr Lys He Leu Glu Leu 
6 5 70 75 ^ 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 " 110 

Thr Thr Gly Lys Thr Ala He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 * 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 " " ' 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 ~ 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

21° 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 
275 280 285 
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Ala 


Gin 


Pro 


Ser 




290 






Arg 


Tyr 


Gin 


Asn 


305 








Phe 


Pro 


Cys 


Arg 


Phe 


Thr 


His 


Gly 








340 


Ser 


Gin 


Pro 


Val 






355 




lie 


His 


His 


He 




370 






Leu 


Val 


Asn 


Val 



385 



Thr Ser Asp Ala 
295 

Lys Cys Ser Arg 
310 

Gin Cys Glu Arg 
325 

Gin Lys Asp Cys 

Ser Val Val Lys 

360 

Met Gly Lys Val 
375 

Asp Leu Asp Asp 
390 



Glu Ala Ser He 

300 

His Val Gly Met 
315 

Met Asn Gin Asn 
330 

Leu Glu Cys Phe 
345 

Lys Ala Tyr Gin 

Pro Asp Ala Cys 

380 

Cys He Phe Glu 
395 



Asn Tyr Ala Asp 

Asn Leu Met Leu 

320 

Ser Asn He Cys 
335 

Pro Val Ser Glu 
350 

Lys Leu Cys Tyr 
365 

Thr Ala Cys Asp 
Gin 



<210> 107 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 342 GCC 
<400> 107 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 " 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 ^ 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
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290 








Asn Gly 


Tyr Asp 


Fro 


305 










Thr Lys 


Lys 


Phe 


Gly 










o o c 


Thr 


Thr 


Gly Lys 


Thr 








340 




Phe 


Tyr 


Gly Cys 


Val 






355 






Cys 


Val 


Asp 


Lys 


Met 




370 








Lys 


Val 


Val 


Glu 


Ser 


385 










Val 


Asp 


Gin 


Lys 


Cys 








405 


He 


Val 


Thr 


Ser 


Asn 








420 




Thr 


Thr 


Phe 


Glu 


His 






435 






Glu 


Leu 


Thr 


Arg 


Arg 




450 








Glu 


Val 


Lys 


Asp 


Phe 


465 










Glu 


His 


Glu 


Phe 


Tyr 










485 


Pro 


Ser 


Asp 


Ala 


Asp 








500 




Ala 


Gin 


Pro 


Ser 


Thr 






515 






Arg 


Leu 


Ala Arg 


Gly 




530 









295 

Gin Tyr Ala Ala Ser Val 
310 ~ 315 
Lys Arg Asn Thr He Trp 

330 

Ala He Ala Glu Ala He 

345 

Asn Trp Thr Asn Glu Asn 
360 

Val He Trp Trp Glu Glu 
375 

Ala Lys Ala He Leu Gly 
390 395 
Lys Ser Ser Ala Gin He 

410 

Thr Asn Met Cys Ala Val 

425 

Gin Gin Pro Leu Gin Asp 
440 

Leu Asp His Asp Phe Gly 
455 

Phe Arg Trp Ala Lys Asp 
470 475 
Val Lys Lys Gly Gly Ala 

490 

He Ser Glu Pro Lys Arg 

505 

Ser Asp Ala Glu Ala Ser 
520 

His Ser Leu 
535 



300 

Phe Leu Gly Trp Ala 

320 

Leu Phe Gly Pro Ala 

335 

Ala His Thr Val Pro 
350 

Phe Pro Phe Asn Asp 
365 

Gly Lys Met Thr Ala 
380 

Gly Ser Lys Val Arg 

400 

Asp Pro Thr Pro Val 

415 

He Asp Gly Asn Ser 
430 

Arg Met Phe Lys Phe 
445 

Lys Val Thr Lys Gin 
460 

His Val Val Glu Val 

480 

Lys Lys Arg Pro Ala 

495 

Val Arg Glu Ser Val 
510 

He Asn Tyr Ala Asp 
525 



<210> 108 
<211> 312 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant "rep protein: rep40 342 GCC 



<400> 108 



Met 


Glu 


Leu 


Val 


1 








Gin 


Trp 


He 


Gin 






20 


Ser 


Asn 


Ser 


Arg 






35 




He 


Met 


Ser 


Leu 




50 






Pro 


Val 


Glu 


Asp 


65 








Asn 


Gly 


Tyr 


Asp 


Thr 


Lys 


Lys 


Phe 








100 


Thr 


Thr 


Gly 


Lys 






115 




Phe 


Tyr 


Gly 


Cys 




130 






Cys 


Val 


Asp 


Lys 



145 



Gly 


Trp 


Leu 


Val 


5 








Glu 


Asp 


Gin 


Ala 


Ser 


Gin 


He 


Lys 








40 


Thr 


Lys 


Thr 


Ala 




55 




He 


Ser 


Ser 


Asn 




70 






Pro 


Gin 


Tyr 


Ala 


85 








Gly 


Lys 


Arg 


Asn 


Thr 


Ala 


He 


Ala 








120 


Val 


Asn 


Trp 


Thr 






135 




Met 


Val 


He 


Trp 



150 



Asp Lys Gly He 
10 

Ser Tyr He Ser 
25 

Ala Ala Leu Asp 

Pro Asp Tyr Leu 

60 

Arg He Tyr Lys 
75 

Ala Ser Val Phe 
90 

Thr He Trp Leu 
105 

Glu Ala He Ala 

Asn Glu Asn Phe 

140 

Trp Glu Glu Gly 
155 



Thr Ser Glu Lys 
15 

Phe Asn Ala Ala 
30 

Asn Ala Gly Lys 
45 

Val Gly Gin Gin 

He Leu Glu Leu 

80 

Leu Gly Trp Ala 
95 

Phe Gly Pro Ala 
110 

His Thr Val Pro 
125 

Pro Phe Asn Asp 

Lys Met Thr Ala 

160 
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Lys Val Val Glu Ser Ala Lys Ala lie Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 * 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 "* 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 * 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 . 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 109 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 347 GCA 
<400> 109 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 ' 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 "" 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 ~ 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 * 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 
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Ser - 


Ann 


Ser Ara 






260 


lie 


Met 


Ser Leu 






275 


Pro 


Val 


Glu Asd 








Asn 


Gly 


Tyr Asp 


305 






A l 11 


T ,tr<3 
J_i y s> 


Jjy o flit: 


mi 


inr 


vaxy juys 






^ A A 


crXIC 




vj-Ly y 






■jcr 


E» 


V Cll 


x-vo^j uy ts 




OTA 

J /u 




Lys 


Val 


Val Glu 


385 






vai 


ASp 


v?j.n ijys 


lie 


vax 


HP v O & 

inr L>er 






4z: 0 




T* V"\ v 

inr 


File (jJ_U 






>i *i e 
435 


Glu 


Leu 


Thr Arg 




450 




Glu 


Val 


Lys Asp 


465 






Glu 


His 


Glu Phe 


Pro 


Ser 


Asp Ala 






500 


Ala 


Gin 


Pro Ser 






515 


Arg 


Tyr 


Gin Asn 




530 




Phe 


Pro 


Cys Arg 


545 






Phe 


Thr 


His Gly 


Ser 


Gin 


Pro Val 






580 


lie 


His 


His lie 






595 


Leu 


Val 


Asn Val 




610 





245 

Ser Gin lie Lys 

Thr Lys Thr Ala 

280 

lie Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn lie Ala 

Val Asn Trp Thr 

360 

Met Val lie Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 

440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys- 
485 

Asp lie Ser Glu 

Thr Ser Asp Ala 

520 

Lys Cys Ser Arg 
535 

Gin Cys Glu Arg 
550 

Gin Lys Asp Cys 
565 

Ser Val Val Lys 

Met Gly Lys Val 

600 

Asp Leu Asp Asp 
615 





250 


Ala 


Ala Leu Asp 


265 




Pro 


Asp Tyr Leu 


Arci 


He Tvr L vs 




300 


nxa 


Car VaI PV) c» 
ocj- v ax rxic 




315 








330 

~-J V 


UXU 


rtl ct Al d r\A. ci 


345 




Asn 


Glu Asn Phe 


i rp 


i^T ii ml it "\ t 

\aX\X ulU \jXy 




<o O \J 


lie 


Lieu vjx y uiy 






>U.a 


bJ.H lie Asp 




410 

w± w 


V— jf o 


rlld Val J — Lt. 


425 




Leu 


Gin Asp Arg 


ASp 


iriie u»iy -Lty s 




460 


Ala 


Lys Asp His 




475 


Gly 


Gly Ala Lys 




490 


Pro 


Lys Arg Val 


505 




Glu 


Ala Ser He 


His 


Val Gly Met 




540 


Met 


Asn Gin Asn 




555 


Leu 


Glu Cys Phe 




570 


Lys 


Ala Tyr Gin 


585 




Pro 


Asp Ala Cys 


Cys 


He Phe Glu 




620 



255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 

400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 

Asn Leu Met Leu 

Ser Asn He Cys 

560 

Pro Val Ser Glu 
575 

Lys Leu Cys Tyr 
590 

Thr Ala Cys Asp 

605 

Gin 



<210> 110 
<211> 397 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep52 347 GCA 
<400> 110 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 
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Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

lie Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 ~ * 60 

Pro Val Glu Asp lie Ser Ser Asn Arg lie Tyr Lys lie Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

100 105 110 

Thr Thr Gly Lys Thr Asn lie Ala Glu Ala Ala Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val lie Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala lie Leu Gly Gly Ser Lys Val Arg 

165 170 * 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin lie Asp Pro Thr Pro Val 

180 185 190 

lie Val Thr Ser Asn Thr Asn Met Cys Ala Val lie Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 ~ 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp lie Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser lie Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn lie Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

lie His His lie Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys lie Phe Glu Gin 
385 390 395 

<210> 111 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 347 GCA 
<400> 111 

Thr Ala Gly Phe Tyr Glu lie Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 
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35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 110 

Arg Glu Lys Leu lie Gin Arg lie Tyr Arg Gly lie Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr lie Pro Asn Tyr Leu Leu Pro Lys 
145 ~ 150 ** 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 . 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 " 205 

Pro Asn Ser Asp Ala Pro Val lie Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 " 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 
225 230 ~ 235 240 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

lie Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp lie Ser Ser Asn Arg lie Tyr Lys lie Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn lie Ala Glu Ala Ala Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val lie Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala lie Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin lie Asp Pro Thr Pro Val 

405 410 415 

lie Val Thr Ser Asn Thr Asn Met Cys Ala Val lie Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 * 495 

Pro Ser Asp Ala Asp lie Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 ~ 505 * 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 
515 520 525 
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Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 112 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 



<400> 112 





Pin 


Leu Val 


Gly 


xirp 


T.pn Val 

ucu vax 


X 






5 






bin 


lrp 


lie Gin 


Glu 


A e« 






* 


20 








OCX 


A C T> 

noil 


Ser Arg 


Ser 


V7JLJ-L 


Tip* TiVe 






35 






40 


lie 


net 


Ser Leu 


Thr 




TVit- Ala 
lili nl d 




50 








55 


Pro 


Val 


Glu Asp 


lie 


Ser 


Ser Asn 


65 






70 




Asn 


Gly 


Tyr Asp 


Pro 


Gin 


Tyr Ala 








85 






Thr 


Lys 


Lys Phe 


Gly 


Lys 


Arg Asn 






100 








Thr 


Thr 


Gly Lys 


Thr 


Asn 


He Ala 






115 






120 


Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp Thr 




130 








135 


Cys 


Val 


Asp Lys 


Met 


Val 


He Trp 


145 








150 




Lys 


Val 


Val Glu 


Ser 


Ala 


Lys Ala 






165 






Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser Ser 






180 








lie 


Val 


Thr Ser 


Asn 


Thr 


Asn Met 






195 






200 


Thr 


Thr 


Phe Glu 


His 


Gin 


Gin Pro 




210 








215 


Glu 


Leu 


Thr Arg Arg 


Leu 


Asp His 


225 








230 




Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg Trp 








245 






Glu 


His 


Glu Phe 


Tyr 


Val 


Lys Lys 






260 








Pro 


Ser 


Asp Ala Asp 


He 


Ser Glu 






275 






280 


Ala 


Gin 


Pro Ser 


Thr 


Ser 


Asp Ala 




290 








295 


Arg 


Leu 


Ala Arg Gly 


His 


Ser Leu 


305 








310 





<210> 113 
<211> 621 
<212> PRT 

<213> Artificial Sequence 



-139- 



"5 4 "7 












A en 


Lys 


Gly 


Tie* 


Thr 


Ser Glu Lys 




10 








15 


Ser 


Tyr 


He 




Phe 


Asn Ala Ala 


25 








30 


Ala 


Ala 


Leu 




Asn Ala Gly Lys 










45 




Pro 


Asp 


Tyr 


XjC LI 


Val 


Gly Gin Gin 








fa U 






Arg 


He 


Tyr 


Lys 


He 


Leu Glu Leu 




75 






80 


Ala 


Ser 


Val 


Phe 


Leu Gly Trp Ala 




90 








95 


Thr 


He 


Trp 


Leu 


Phe 


Gly Pro Ala 


105 










110 


Glu 


Ala 


Ala 


Ala 


His 


Thr Val Pro 










125 




Asn 


Glu 


Asn 


Phe 


Pro 


Phe Asn Asp 








140 






Trp 


Glu 


Glu 


Gly 


Lys 


Met Thr Ala 






155 






160 


He 


Leu 


Gly 


Gly 


Ser 


Lys Val Arg 




170 








175 


Ala 


Gin 


He 


Asp 


Pro 


Thr Pro Val 


185 










190 


Cys 


Ala 


Val 


He 


Asp 


Gly Asn Ser 








205 




Leu 


Gin 


Asp 


Arg 


Met 


Phe Lys Phe 








220 






Asp 


Phe Gly 


Lys 


Val 


Thr Lys Gin 






235 






240 


Ala 


Lys 


Asp 


His 


Val 


Val Glu Val 




250 








255 


Gly Gly Ala 


Lys 


Lys 


Arg Pro Ala 


265 










270 


Pro 


Lys Arg 


Val 


Arg 


Glu Ser Val 










285 




Glu 


Ala 


Ser 


He 


Asn Tyr Ala Asp 








300 







<220> 

<223> Mutant rep protein: rep 78 350 AAT 
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<400> 113 



Thr 


Ala 


Gly 


Phe 


1 








Glu 


His 


Leu 


Pro 








20 


Lys 


Glu 


Trp 


Glu 






35 




Glu 


Gin 


Ala 


Pro 




50 






Thr 


Glu 


Trp 


Arg 


fi 5 








Gin 


Phe 


Glu 


Lys 


Thr 


Thr 


Gly 


Val 








100 


Arg 


Glu 


Lys 


Leu 






115 




Pro 


Asn 


Trp 


Phe 




130 






Asn 


Lys 


Val 


Val 


X4 j 






Thr 


Gin 


Pro 


Glu 


Ser 


Ala 


Cys 


Leu 






180 


Leu 


Thr 


His 


Val 






195 




Pro 


Asn 


Ser 


Asp 




210 






Met 


Glu 


Leu 


Val 


225 








Gin 


Trp 


He 


Gin 


Ser 


Asn 


Ser 


Arg 








260 


He 


Met 


Ser 


Leu 






275 




Pro 


Val 


Glu 


Asp 




290 






Asn 


Gly 


Tyr 


Asp 


305 








Thr 


Lys 


Lys 


Phe 


Thr 


Thr 


Gly 


Lys 








340 


Phe 


Tyr 


Gly 


Cys 






355 




Cys 


Val 


Asp 


Lys 




370 






Lys 


Val 


Val 


Glu 


385 








Val 


Asp 


Gin 


Lys 


He 


Val 


Thr 


Ser 








420 


Thr 


Thr 


Phe 


Glu 






435 




Glu 


Leu 


Thr 


Arg 




450 






Glu 


Val 


Lys 


Asp 



465 



Tyr Glu He Val 
5 

Gly He Ser Asp 

Leu Pro Pro Asp 

40 

Leu Thr Val Ala 
55 

Arg Val Ser Lys 
70 

Gly Glu Ser Tyr 
85 

Lys Ser Met Val 

He Gin Arg He 

120 

Ala Val Thr Lys 
135 

Asp Glu Cys Tyr 
150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 

200 

Ala Pro Val He 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin He Lys 

Thr Lys Thr Ala 

280 

He Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn He Ala 

Val Asn Trp Thr 

360 

Met Val He Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 

440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 



He Lys Val Pro 
10 

Ser Phe Val Asn 
25 

Ser Asp Met Asp 

Glu Lys Leu Gin 

60 

Ala Pro Glu Ala 
75 

Phe His Met His 
90 

Leu Gly Arg Phe 
105 

Tyr Arg Gly He 

Thr Arg Asn Gly 

140 

He Pro Asn Tyr 
155 

Trp Thr Asn Met 
170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 

220 

Asp Lys Gly He 
235 

Ser Tyr He Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg He Tyr Lys 

300 

Ala Ser Val Phe 
315 

Thr He Trp Leu 
330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 

380 

He Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 

460 

Ala Lys Asp His 
475 



Ser 


Asp 


Leu 


Asp 






15 




Trp 


Val 


Ala 


Glu 


30 






Leu 


Asn 


Leu 


He 


45 








Arg 


Asp 


Phe 


Leu 


Leu 


Phe 


Phe 


Val 








80 


Val 


Leu 


Val 


Glu 






95 




Leu 


Ser 


Gin 


lie 




110 






Glu 


Pro 


Thr 


Leu 


IOC 

-L £m -J 








Ala 


Gly Gly 


Gly 


Leu 


Leu 


Pro 


Lys 








160 


Glu 


Gin 


Tyr 


Leu 






175 




Val 


Ala 


Gin 


His 




190 






Glu 


Asn 


Gin 


Asn 


205 








Ser 


Ala Arg 


Tyr 


Thr 


Ser 


Glu 


Lys 








240 


Phe 


Asn 


Ala 


Ala 






255 




Asn 


Ala Gly 


Lys 




270 






Val 


Gly Gin 


Gin 


285 








He 


Leu 


Glu 


Leu 


Leu 


Gly Trp 


Ala 








320 


Phe 


Gly 


Pro 


Ala 






335 




His 


Asn 


Val 


Pro 




350 






Pro 


Phe 


Asn 


Asp 


365 








Lys 


Met 


Thr 


Ala 


Ser 


Lys 


Val 


Arg 






400 


Pro 


Thr 


Pro 


Val 






415 




Asp 


Gly Asn 


Ser 




430 






Met 


Phe 


Lys 


Phe 


445 








Val 


Thr 


Lys 


Gin 


Val 


Val 


Glu 


Val 








480 



WO 03/018820 



PCT/IB02/04087 



-141- 



Glu 


His 


Glu Phe Tyr 


Val Lys 


Lys 


Gly Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 






485 








490 










495 




Pro 


Ser 


Asp Ala Asp 


He Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg Glu 


Ser 


Val 






500 






505 










510 






Ala 


Gin 


Pro Ser Thr 


Ser Asp 


Ala 


Glu 


Ala 


Ser 


He 


Asn 


Tyr Ala Asp 






515 




520 










525 








Arg 


Tyr 


Gin Asn Lys 


Cys Ser Arg His Val Gly Met Asn Leu Met 


Leu 




530 




535 










540 








• 


Phe 


Pro 


Cys Arg Gin 


Cys Glu 


Arg Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 


545 






550 








555 










560 


Phe 


Thr 


His Gly Gin 


Lys Asp 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 






565 








570 










575 




Ser 


Gin 


Pro Val Ser 


Val Val 


Lys 


Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 






580 






585 










590 




He 


His 


His He Met 


Gly Lys 


Val 


Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys Asp 






595 




600 










605 








Leu 


Val 


Asn Val Asp 


Leu Asp Asp 


Cys 


He 


Phe 


Glu 


Gin 










610 




615 










620 











<210> 114 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 350 AAT 



<400> 114 



Met 


Glu 


Leu Val Gly Trp 


Leu 


Val 


Asp 


Lys Gly He Thr Ser Glu Lys 


1 




5 










10 




15 


Gin 


Trp 


He Gin Glu 


Asp 


Gin 


Ala 


Ser 


Tyr He Ser 


Phe 


Asn Ala Ala 






20 








25 




30 


Ser 


Asn 


Ser Arg Ser 


Gin 


He 


Lys 


Ala 


Ala Leu Asp 


Asn 


Ala Gly Lys 






35 






40 






45 




He 


Met 


Ser Leu Thr 


Lys 


Thr 


Ala 


Pro 


Asp Tyr Leu 


Val 


Gly Gin Gin 




50 






55 






60 




Pro 


Val 


Glu Asp He 


Ser 


Ser 


Ash Arg 


He Tyr Lys 


He 


Leu Glu Leu 


65 






70 








75 




80 


Asn Gly 


Tyr Asp Pro 


Gin 


Tyr 


Ala 


Ala 


Ser Val Phe 


Leu Gly Trp Ala 






85 










90 




95 


Thr 


Lys 


Lys Phe Gly Lys 


Arg 


Asn 


Thr 


He Trp Leu 


Phe Gly Pro Ala 






100 








105 






110 


Thr 


Thr 


Gly Lys Thr Asn 


He 


Ala 


Glu 


Ala He Ala 


His 


Asn Val Pro 






115 






120 






125 




Phe 


Tyr 


Gly Cys Val 


Asn 


Trp 


Thr 


Asn 


Glu Asn Phe 


Pro 


Phe Asn Asp 




130 






135 






140 






Cys 


Val 


Asp Lys Met 


Val 


He 


Trp 


Trp Glu Glu Gly Lys Met Thr Ala 


145 






150 








155 




160 


Lys 


Val 


Val Glu Ser 


Ala 


Lys 


Ala 


He 


Leu Gly Gly 


Ser 


Lys Val Arg 






165 










170 




175 


Val 


Asp 


Gin Lys Cys 


Lys 


Ser 


Ser 


Ala 


Gin He Asp 


Pro 


Thr Pro Val 






180 








185 






190 


He 


Val 


Thr Ser Asn 


Thr 


Asn 


Met 


Cys 


Ala Val He 


Asp 


Gly Asn Ser 






195 






200 




205 


Thr 


Thr 


Phe Glu His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg Met 


Phe Lys Phe 




210 






215 






220 




Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


His 


Asp 


Phe Gly Lys 


Val 


Thr Lys Gin 


225 






230 








235 




240 


Glu 


Val 


Lys >Asp Phe 


Phe 


Arg 


Trp Ala 


Lys Asp His 


Val 


Val Glu Val 






245 










250 




255 


Glu 


His 


Glu Phe Tyr Val 


Lys 


Lys 


Gly Gly Ala Lys 


Lys 


Arg Pro Ala 
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260 










265 






270 






Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 


Pro 


Lys Arg Val Arg Glu Ser Val 






275 








280 






285 








Ala 


Gin 


Pro Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala Ser He 


Asn 


Tyr Ala Asp 




290 








295 






300 










Arg 


Tyr 


Gin Asn 


Lys 


Cys 


Ser 


Arg 


His 


Val Gly Met 


Asn 


Leu 


Met 


Leu 


305 








310 








315 








320 


Phe 


Pro 


Cys Arg 


Gin 


Cys 


Glu Arg Met Asn Gin Asn Ser Asn 


He 


Cys 








325 










330 






335 


Phe 


Thr 


His Gly Gin 


Lys 


Asp 


Cys 


Leu 


Glu Cys Phe 


Pro 


Val 


Ser 


Glu 






340 










345 






350 






Ser 


Gin 


Pro Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala Tyr Gin 


Lys 


Leu 


Cys 


Tyr 






355 








360 






365 




He 


His 


His He 


Met 


Gly Lys 


Val 


Pro Asp Ala Cys 


Thr 


Ala 


Cys 


Asp 




370 








375 






380 








Leu 


Val 


Asn Val 


Asp 


Leu Asp Asp 


Cys 


He Phe Glu 


Gin 








385 








390 








395 











<210> 115 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 350 AAT 
<400> 115 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn. Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65. 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 ^ 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 ~ 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 * 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 
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He 


Met 


Ser Leu 


Thr 


Lys 


Thr 


Ala Pro Asp Tyr Leu 


Val 


Gly Gin Gin 






275 








280 


285 






Pro 


Val 


Glu Asp 


He 


Ser 


Ser 


Asn Arg He Tyr Lys 


He 


Leu 


Glu Leu 




290 








295 


300 








As n 


Gly 


Tyr Asp 


Pro Gin Tyr 


Ala Ala Ser Val Phe 


Leu 


Gly Trp Ala 


305 




310 




315 






320 


Thr 


Lys 


Lys Phe Gly Lys Arg 


Asn Thr He Trp Leu 


Phe 


Gly 


Pro Ala 






325 






330 






335 


Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala Glu Ala He Ala 


His 


Asn 


Val Pro 






340 








345 




350 




Phe 


Tyr 


Gly Cys 


Val 


Asn Trp 


Thr Asn Glu Asn Phe 


Pro 


Phe 


Asn Asp 






355 








360 


365 






Cys 


Val 


Asp Lys 


Met 


Val 


He 


Trp Trp Glu Glu Gly Lys 


Met 


Thr Ala 




370 








375 


380 








Lys 


Val 


Val Glu 


Ser 


Ala 


Lys 


Ala He Leu Gly Gly 


Ser 


Lys 


Val Arg 


385 








390 




395 






400 


Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser 


Ser Ala Gin He Asp 


Pro 


Thr 


Pro Val 








405 






410 






415 


He 


Val 


Thr Ser 


Asn 


Thr 


Asn 


Met Cys Ala Val He 


Asp 


Gly Asn Ser 






420 








425 




430 




Thr 


Thr 


Phe Glu 


His 


Gin 


Gin 


Pro Leu Gin Asp Arg Met 


Phe 


Lys Phe 






435 








440 


445 






Glu 


Leu 


Thr Arg Arg 


Leu Asp 


His Asp Phe Gly Lys Val 


Thr 


Lys Gin 




450 








455 


460 








Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg 


Trp Ala Lys Asp His 


Val 


Val 


Glu Val 


465 








470 




475 






480 


Glu 


His 


Glu Phe Tyr Val 


Lys 


Lys Gly Gly Ala Lys 


Lys 


Arg 


Pro Ala 








485 






490 






495 


Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu Pro Lys Arg Val 


Arg 


Glu 


Ser Val 






500 








505 




510 




Ala 


Gin 


Pro Ser 


Thr 


Ser 


Asp 


Ala Glu Ala Ser He 


Asn 


Tyr Ala Asp 






515 








520 


525 






Arg 


Leu 


Ala Arg Gly His 


Ser 


Leu 










530 








535 











<210> 116 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 350 AAT 
<400> 116 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp Lys 


Gly 


He 


Thr 


Ser Glu Lys 


1 








5 








10 








15 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser Tyr 


He 


Ser 


Phe 


Asn Ala Ala 






20 








25 








30 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala Ala 


Leu Asp 


Asn 


Ala Gly Lys 






35 










40 








45 




He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 




50 








55 








60 






Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg He 


Tyr 


Lys 


He 


Leu Glu Leu 


65 










70 








75 






80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala Ser 


Val 


Phe 


Leu 


Gly Trp Ala 










85 








90 








95 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr He 


Trp 


Leu 


Phe 


Gly Pro Ala 








100 










105 








110 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu Ala 


He 


Ala 


His 


Asn Val Pro 






115 










120 








125 




Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn Glu 


Asn 


Phe 


Pro 


Phe Asn Asp 
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130 










135 


140 








Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp Trp Glu Glu Gly Lys 


Met 


Thr 


Ala 


145 










150 




155 






160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala He Leu Gly Gly Ser 


Lys 


Val 


Arg 










165 






170 




175 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser Ala Gin He Asp Pro 


Thr 


Pro 


Val 








180 








185 


190 






He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met Cys Ala Val He Asp 


Gly Asn Ser 






195 










200 205 








Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


.Pro Leu Gin Asp Arg Met 


Phe 


Lys 


Phe 




210 










215 


220 






Glu 


Leu 


Thr Arg Arg 


Leu Asp 


His Asp Phe Gly Lys Val 


Thr 


Lys- 


Gin 


225 










230 




235 






240 


Glu 


Val 


Lys Asp 


Phe 


Phe Arg Trp Ala Lys Asp His Val 


Val 


Glu 


Val 










245 






250 




255 




Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys Gly Gly Ala Lys Lys 


Arg 


Pro 


Ala 








260 








265 


270 






Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu Pro Lys Arg Val Arg 


Glu 


Ser 


Val 






275 










280 285 








Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala Glu Ala Ser He Asn 


Tyr 


Ala 


Asp 




290 










295 


300 




Arg 


Leu 


Ala Arg Gly 


His 


Ser 


Leu 









305 310 



<210> 117 
<211> 621 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep78 350 GCT 



<400> 117 



Thr 


Ala 


Gly 


Phe 


Tyr 


1 








5 


Glu 


His 


Leu 


Pro 


Gly 








20 


Lys 


Glu 


Trp 


Glu 


Leu 






35 






Glu 


Gin 


Ala 


Pro 


Leu 




50 








Thr 


Glu 


Trp 


Arg 


Arg 


65 










Gin 


Phe 


Glu 


Lys 


Gly 










85 


Thr 


Thr 


Gly 


Val 


Lys 








100 




Arg 


Glu 


Lys 


Leu 


He 






115 






Pro 


Asn 


Trp 


Phe 


Ala 




130 








Asn 


Lys 


Val 


Val 


Asp 


145 










Thr 


Gin 


Pro 


Glu 


Leu 










165 


Ser 


Ala 


Cys 


Leu 


Asn 








180 




Leu 


Thr 


His 


Val 


Ser 






195 






Pro 


Asn 


Ser 


Asp 


Ala 



210 



Glu 


He 


Val He Lys Val 






10 


He 


Ser 


Asp Ser Phe Val 






25 


Pro 


Pro 


Asp Ser Asp Met 






40 


Thr 


Val 


Ala Glu Lys Leu 




55 


Val 


Ser 


Lys Ala Pro Glu 


70 




75 


Glu 


Ser 


Tyr Phe His Met 






90 


Ser 


Met 


Val Leu Gly Arg 






105 


Gin 


Arg 


He Tyr Arg Gly 






120 


Val 


Thr 


Lys Thr Arg Asn 




135 




Glu 


Cys 


Tyr He Pro Asn 


150 




155 


Gin 


Trp 


Ala Trp Thr Asn 






170 


Leu 


Thr 


Glu Arg Lys Arg 






185 


Gin 


Thr 


Gin Glu Gin Asn 






200 


Pro 


Val 


He Arg Ser Lys 




215 



Pro Ser Asp Leu Asp 

15 

Asn Trp Val Ala Glu 
30 

Asp Leu Asn Leu He 
45 

Gin Arg Asp Phe Leu 
60 

Ala Leu Phe Phe Val 

80 

His Val Leu Val Glu 

95 

Phe Leu Ser Gin He 
110 

He Glu Pro Thr Leu 
125 

Gly Ala Gly Gly Gly 
140 

Tyr Leu Leu Pro Lys 

160 

Met Glu Gin Tyr Leu 

175 

Leu Val Ala Gin His 
190 

Lys Glu Asn Gin Asn 
205 

Thr Ser Ala Arg Tyr 
220 
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Met 


Glu 


Leu Val Gly Trp 


Leu 


Val 


Asp 


Lys Gly He 


Thr 


Ser 


Glu 


Lys 


225 










230 








235 








240 


Gin 


Trp 


He 


Gin Glu Asp 


Gin 


Ala 


Ser 


Tyr He Ser 


Phe 


Asn 


Ala 


Ala 








245 










250 






255 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala Leu Asp 


Asn 


Ala 


Gly Lys 








260 










265 






270 






lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp Tyr Leu 


Val 


Gly 


Gin 


Gin 






275 








280 






285 








Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He Tyr Lys 


He 


Leu 


Glu 


Leu 




290 








295 






300 










Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser Val Phe 


Leu Gly 


Trp 


Ala 


305 




310 








315 








320 


Thr 


Lys 


Lys 


Phe 


Gly Lys 


Arg Asn 


Thr 


He Trp Leu 


Phe 


Gly 


Pro 


Ala 






325 










330 






335 




Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala He Ala 


His 


Ala 


Val 


Pro 








340 










345 






350 






Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu Asn Phe 


Pro 


Phe 


Asn Asp 




355 










360 






365 








Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu Glu Gly 


Lys 


Met 


Thr 


Ala 


370 






375 






380 










Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly Gly Ser 


Lys 


Val 


Arg 


385 










390 








395 








400 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin He Asp 


Pro 


Thr 


Pro 


Val 






405 










410 






415 




He 


Val 


Thr 


Ser 
420 


Asn 


Thr 


Asn 


Met 


Cys 
425 


Ala Val He 


Asp 


Gly 
430 


Asn 


Ser 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg Met 


Phe 


Lys 


Phe 






435 










440 






445 






Gin 


Glu 


Leu 


Thr 


Arg Arg 


Leu 


Asp 


His 


Asp 


Phe Gly Lys 


Val 


Thr 


Lys 




450 










455 






460 










Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys Asp His 


Val 


Val 


Glu 


Val 


465 






470 








475 








480 


Glu 


His 


Glu 


Phe 


Tyr Val 


Lys 


Lys 


Gly Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 










485 










490 






495 




Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys Arg Val 


Arg 


Glu 


Ser 


Val 






500 








505 






510 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala Ser He 


Asn 


Tyr 


Ala Asp 






515 








520 






525 








Arg 


Tyr 


Gin Asn Lys 


Cys 


Ser 


Arg 


His Val Gly Met 


Asn 


Leu 


Met 


Leu 


530 








■ 


535 






540 










Phe 


Pro 


Cys 


Arg Gin Cys 


Glu Arg 


Met 


Asn Gin Asn 


Ser 


Asn 


He 


Cys 


545 








550 








555 








560 


Phe 


Thr 


His 


Gly Gin Lys 


Asp 


Cys 


Leu 


Glu Cys Phe 


Pro 


Val 


Ser 


Glu 










565 










570 






575 




Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala Tyr Gin Lys 


Leu 


Cys 


Tyr 








580 










585 






590 






He 


His 


His 


He 


Met 


Gly 


Lys 


Val 


Pro Asp Ala Cys 


Thr 


Ala 


Cys 


Asp 






595 








600 






605 








Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp Asp 


Cys 


He Phe Glu 


Gin 










610 








615 






620 











<210> 118 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 350 GCT 
<400> 118 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
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15 10 15 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 " 40 ~ 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 ~ 105 110 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Ala Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 ~ 170 ' 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin. 
225 230 235 . 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 - 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 119 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 350 GCT 
<400> 119 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 
15 10 15 
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Glu 


His 


Leu Pro Gly 


He 


Ser 


Asp 






20 








Lys 


Glu 


Trp Glu Leu 


Pro 


Pro 


Asp 






35 






40 


Glu 


Gin 


Ala Pro Leu 


Thr 


Val 


Ala 




50 






55 




Thr 


Glu 


Trp Arg Arg Val 


Ser 


Lys 


65 






70 






Gin 


Phe 


Glu Lys Gly Glu Ser 


Tyr 






85 








Thr 


Thr 


Gly Val Lys 


Ser 


Met 


Val 






100 








Arg 


Glu 


Lys Leu He Gin Arg 


He 






115 






120 


Pro 


Asn 


Trp Phe Ala 


Val 


Thr 


Lys 




130 






135 




Asn 


Lys 


Val Val Asp Glu 


Cys 


Tyr 


145 






150 






Thr 


Gin 


Pro Glu Leu 


Gin 


Trp 


Ala 






165 








Ser 


Ala 


Cys Leu Asn 


Leu 


Thr 


Glu 






180 








Leu 


Thr 


His Val Ser 


Gin 


Thr 


Gin 






195 






200 


Pro 


Asn 


Ser Asp Ala 


Pro 


Val 


He 




210 




215 




Met 


Glu 


Leu Val Gly Trp 


Leu 


Val 


225 






230 






Gin 


Trp 


He Gin Glu 


Asp 


Gin 


Ala 






245 








Ser 


Asn 


Ser Arg Ser 


Gin 


He 


Lys 






260 








He 


Met 


Ser Leu Thr 


Lys 


Thr 


Ala 






275 






280 


Pro 


Val 


Glu Asp He 


Ser 


Ser 


Asn 




290 






295 




Asn Gly 


Tyr Asp Pro 


Gin 


Tyr 


Ala 


305 






310 






Thr 


Lys 


Lys Phe Gly Lys Arg 


Asn 






325 








Thr 


Thr 


Gly Lys Thr 


Asn 


He 


Ala 






340 








Phe 


Tyr 


Gly Cys Val 


Asn 


Trp 


Thr 






355 






360 


Cys 


Val 


Asp Lys Met 


Val 


He 


Trp 




370 






375 




Lys 


Val 


Val Glu Ser 


Ala 


Lys 


Ala 


385 






390 






Val 


Asp 


Gin Lys Cys 


Lys 


Ser 


Ser 






405 








He 


Val 


Thr Ser Asn 


Thr 


Asn 


Met 






420 








Thr 


Thr 


Phe Glu His 


Gin 


Gin 


Pro 






435 






440 


Glu 


Leu 


Thr Arg Arg 


Leu Asp 


His 




450 






455 




Glu 


Val 


Lys Asp Phe 


Phe Arg 


Trp 


465 






470 






Glu 


His 


Glu Phe Tyr 


Val 


Lys 


Lys 






485 








Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 
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Ser 


Phe 


Val Asn 


Trp 


Val 


Ala 


Glu 


25 








30 






Ser 


Asp 


Met Asp 


Leu 


Asn 


Leu 


He 








45 








Glu 


Lys 


Leu Gin 


Arg Asp 


Phe 


Leu 






60 










Ala 


Pro 


Glu Ala 


Leu 


Phe 


Phe 


Val 






75 








80 


Phe 


His 


Met His 


Val 


Leu 


Val 


Glu 




90 








95 




Leu 


Glv 

J; 


Arg Phe 


Leu 


Ser 


Gin 


He 


105 








110 






Tyr 


Atq 


Gly He 


Glu 


Pro 


Thr 


Leu 


* r ' 






125 








Thr 


Arcx 


Asn Glv 


Ala 


Gly 


Gly Gly 






140 










He 


XT _1_ 


Asn Tvtt 


Leu 


Leu 


Pro 


Lys 






155 
-i. -j —j 








160 


Trp 


Thr 


Asn Met 


Glu 


Gin 


Tyr 


Leu 


1 70 

JL / V 








175 




Arg 




At*ct Leu 


Val 


Ala 


Gin 


His 


185 








190 






Glu 


Gin 


Asn Lvs 

noil V 


Glu 


Asn 


Gin 


Asn 






205 








Arg 


Ser 


Lys Thr 


Ser 


Ala 


Arg 


Tyr 






220 










Asp 


Lvs 


Gly He 


Thr 


Ser 


Glu 


Lys 






—j — * 








240 


Ser 


TVJT 


He Ser 


Phe 


Asn 


Ala 


Ala 




250 

41* J V 








255 




Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly 


Lys 


265 








270 






Pro 


Asp 


Tyr Leu 


Val 


Gly 


Gin 


Gin 








285 








Arg 


He 


Tyr Lys 


He 


Leu 


Glu 


Leu 






300 










Ala 


Ser 


Val Phe 


Leu Gly 


Trp 


Ala 






315 








320 


Thr 


He 


Trp Leu 


Phe Gly 


Pro 


Ala 




330 








335 




Glu 


Ala 


He Ala 


His 


Ala 


Val 


Pro 


345 








350 






Asn 


Glu 


Asn Phe 


Pro 


Phe 


Asn Asp 








365 








Trp 


Glu 


Glu Gly 


Lys 


Met 


Thr 


Ala 






380 










He 


Leu 


Gly Gly 


Ser 


Lys 


Val 


Arg 






395 








400 


Ala 


Gin 


He Asp 


Pro 


Thr 


Pro 


Val 




410 






415 




Cys 


Ala 


Val He 


Asp 


Gly 


Asn 


Ser 


425 








430 






Leu 


Gin 


Asp Arg 


Met 


Phe 


Lys 


Phe 








445 








Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 






460 










Ala 


Lys 


Asp His 


Val 


Val 


Glu 


Val 




475 








480 


Gly 


Gly 


Ala Lys 


Lys 


Arg 


Pro 


Ala 




490 








495 




Pro 


Lys 


Arg Val 


Arg 


Glu 


Ser 


Val 
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500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser lie Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 120 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 350 GCT 
<400> 120 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 

15 10 15 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

lie Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp lie Ser Ser Asn Arg lie Tyr Lys lie Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

100 105 ~ 110 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Ala Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

T80 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 ** 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 121 
<2H> 621 
<212> PRT 

<213> Artificial Sequence 
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<220> 

<223> Mutant rep protein: rep78 



<400> 121 



Thr 


Ala 


Gly Phe 


Tyr 
5 


Glu 


He 


Val 


1 
Glu 


His 


Leu Pro 


Gly 


He 


Ser 


Asp 






20 










Lvs 


Glu 


Trp Glu 


Leu 


Pro 


Pro 


Asp 






35 








40 


Glu 


Gin 


Ala Pro 


Leu 


Thr 


Val 


Ala 




50 








55 




Thr 


Glu 


Trp Atq 


Arg 


Val 


Ser 


Lys 


65 








70 






Gin 


Phe 


Glu Lys 


Gly Glu 


Ser 


Tyr 








85 








Thr 


Thr 


Gly Val 


Lys 


Ser 


Met 


Val 






100 










Atq 


Glu 


Lys Leu 


He 


Gin 


Arq 


He 






115 








12 0 


Pro 


Asn 


Trp Phe 


Ala 


Val 


Thr 


Lvs 




130 








135 




Asn 


Lvs 


Val Val 


Asp 


Glu 


Cvs 


Tvr 


145 








150 






Thr 


Gin 


Pro Glu 


Leu 


Gin 


Trp 


Ala 








165 






Ser 


Ala 


Cys Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His Val 


Ser 


Gin 


Thr 


Gin 






195 








200 


Pro 


Asn 


Ser Asp 


Ala 


Pro 


Val 


He 




210 








215 




Met 


Glu 


Leu Val 


Gly Trp 


Leu 


Val 


225 








230 






Gin 


Trp 


He Gin 


Glu Asp 


Gin 


Ala 






245 








Ser 


Asn 


Ser Arg 


Ser 


Gin 


lie 


Lys 






260 










He 


Met 


Ser Leu 


Thr 


Lys 


Thr 


Ala 






275 






280 


Pro 


Val 


Glu Asp 


He 


Ser 


Ser 


Asn 




290 








295 




Asn 


Gly 


Tyr Asp 


Pro 


Gin 


Tyr 


Ala 


305 








310 






Thr 


Lys 


Lys Phe 


Gly Lys 


Arg 


Asn 








325 








Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 






340 










Phe 


Ala 


Gly Cys 


Val 


Asn 


Trp 


Thr 






355 








360 


Cys 


Val 


Asp Lys 


Met 


Val 


He 


Trp 




370 








375 




Lys 


Val 


Val Glu 


Ser 


Ala 


Lys 


Ala 


385 








390 




Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser 


Ser 








405 








He 


Val 


Thr Ser 


Asn 


Thr 


Asn 


Met 






420 










Thr 


Thr 


Phe Glu 


His 


Gin 


Gin 


Pro 






435 








440 


Glu 


Leu 


Thr Arg 


Arg 


Leu 


Asp 


His 



354 


GCC 












He 


Lys 


Val Pro 


Ser 


Asp 


Leu Asp 




10 








15 




Ser 


Phe 


Val Asn 


Trp 


Val 


Ala 


Glu 


25 






30 






Ser Asp 


Met Asp 


Leu 


Asn 


Leu 


He 








45 








Glu Lys 


Leu Gin Arg 


Asp 


Phe 


Leu 






60 










Ala 


Pro 


Glu Ala 


Leu 


Phe 


Phe 


Val 






75 








80 


Phe 


His 


Met His 


Val 


Leu 


Val 


Glu 




90 








95 




Leu Gly 


Arg Phe 


Leu 


Ser 


Gin 


lie 


105 








110 






Tyr Arg 


Gly He 


Glu 


Pro 


Thr 


Leu 








125 








Thr Arg 


Asn Gly Ala 


Gly Gly Gly 






140 










He 


Pro 


Asn Tyr 


Leu 


Leu 


Pro 


Lys 






155 








160 


Trp 


Thr 


Asn Met 


Glu 


Gin 


Tyr 


Leu 




170 








175 




Arg 


Lys 


Arg Leu 


Val 


Ala 


Gin 


His 


185 








190 






Glu 


Gin 


Asn Lys 


Glu 


Asn 


Gin 


Asn 






205 








Arg 


Ser 


Lys Thr 


Ser 


Ala Arg Tyr 






220 










Asp 


Lys 


Gly He 


Thr 


Ser 


Glu 


Lys 






235 








240 


Ser 


Tyr 


He Ser 


Phe 


Asn 


Ala 


Ala 




250 








255 




Ala 


Ala 


Leu Asp Asn 


Ala Gly Lys 


265 








270 






Pro Asp 


Tyr Leu 


Val 


Gly Gin Gin 








285 








Arg 


He 


Tyr Lys 


He 


Leu 


Glu 


Leu 






300 










Ala 


Ser 


Val Phe 


Leu 


Gly Trp Ala 






315 








320 


Thr 


He 


Trp Leu 


Phe 


Gly 


Pro 


Ala 




330 








335 




Glu 


Ala 


He Ala 


His 


Thr 


Val 


Pro 


345 








350 






Asn 


Glu 


Asn Phe 


Pro 


Phe Asn Asp 








365 








Trp Glu 


Glu Gly Lys 


Met 


Thr 


Ala 






380 










He 


Leu 


Gly Gly Ser 


Lys 


Val 


Arg 






395 








400 


Ala 


Gin 


He Asp 


Pro 


Thr 


Pro 


Val 




410 








415 




Cys 


Ala 


Val He Asp 


Gly Asn Ser 


425 








430 






Leu 


Gin 


Asp Arg Met 


Phe 


Lys 


Phe 








445 








Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 
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450 








455 






460 








Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg 


Trp Ala 


Lys Asp His Val 


Val 


Glu 


Val 


465 










470 






475 






480 


Glu 


His 


Glu 


Phe 


Tyr 


Val Lys 


Lys 


Gly Gly Ala Lys Lys 


Arg 


Pro 


Ala 










485 








490 




495 




Pro 


Ser 


Asp 


Ala 
500 


Asp 


He Ser 


Glu 


Pro 
505 


Lys Arg Val Arg 


Glu 
510 


Ser 


Val 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


Glu 


Ala Ser He Asn 


Tyr Ala Asp 






515 








520 




525 








Arg 


Tyr 


Gin 


Asn 


Lys 


Cys Ser 


Arg His Val Gly Met Asn 


Leu 


Met 


Leu 




530 








535 






540 








Phe 


Pro 


Cys 


Arg 


Gin 


Cys Glu 


Arg 


Met 


Asn Gin Asn Ser 


Asn 


He 


Cys 


545 










550 






555 






560 


Phe 


Thr 


His 


Gly Gin 


Lys Asp 


Cys 


Leu 


Glu Cys Phe Pro 


Val 


Ser 


Glu 










565 








570 




575 




Ser 


Gin 


Pro 


Val 


Ser 


Val Val 


Lys 


Lys 


Ala Tyr Gin Lys 


Leu Cys 


Tyr 








580 








585 




590 






lie 


His 


His 


He 


Met 


Gly Lys 


Val 


Pro 


Asp Ala Cys Thr 


Ala 


Cys Asp 






595 








600 




605 








Leu 


Val 
610 


Asn 


Val 


Asp 


Leu Asp 
615 


Asp 


Cys 


He Phe Glu Gin 
620 









<210> 122 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 354 GCC 



<400> 122 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp Lys 


Gly He Thr 


Ser Glu Lys 


1 








5 








10 




15 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser Tyr 


He Ser Phe 


Asn Ala Ala 








20 










25 




30 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala Ala 


Leu Asp Asn 


Ala Gly Lys 






35 










40 




45 




He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp 


Tyr Leu Val 


Gly Gin Gin 




50 










55 




60 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg He 


Tyr Lys He 


Leu Glu Leu 


65 








70 








75 


80 


Ash Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala Ser 


Val Phe Leu 


Gly Trp Ala 










85 








90 




95 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr He 


Trp Leu Phe 


Gly Pro Ala 








100 










105 




110 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu Ala 


He Ala His 


Thr Val Pro 






115 










120 




125 




Phe 


Ala 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn Glu 


Asn Phe Pro 


Phe Asn Asp 




130 










135 






140 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp Trp Glu Glu Gly Lys 


Met Thr Ala 


145 










150 








155 


160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He Leu Gly Gly Ser 


Lys Val Arg 










165 








170 




175 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala Gin 


He Asp Pro 


Thr Pro Val 








180 










185 


190 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys Ala Val He Asp 


Gly Asn Ser 






195 










200 




205 




Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg Met 


Phe Lys Phe 




210 










215 






220 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp Phe 


Gly Lys Val 


Thr Lys Gin 


225 










230 








235 


240 
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Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg Trp Ala Lys 


Asp His Val Val Glu Val 










245 




250 


255 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 








260 






265 


270 


Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser Glu Pro Lys 


Arg Val Arg Glu Ser Val 






275 








280 


285 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp Ala Glu Ala 


Ser He Asn Tyr Ala Asp 




290 










295 


300 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg His Val 


Gly Met Ash Leu Met Leu 


305 










310 




315 320 


Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg Met Asn Gin Asn Ser Asn He Cys 










325 




330 


335 


Phe 


Thr 


His 


Gly Gin 


Lys 


Asp Cys Leu Glu 


Cys Phe Pro Val Ser Glu 








340 






345 


350 


Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val Lys Lys Ala 


Tyr Gin Lys Leu Cys Tyr 






355 








360 


365 


lie 


His 


His 


lie 


Met 


Gly 


Lys Val Pro Asp 


Ala Cys Thr Ala Cys Asp 




370 










375 


380 


Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp Asp Cys He 


Phe Glu Gin 


385 










390 




395 



<210> 123 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 354 GCC 



<400> 123 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He Lys Val Pro 


Ser Asp 


Leu 


Asp 


1 








5 








10 






15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser Phe Val Asn 


Trp 


Val 


Ala 


Glu 








20 










25 


30 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp Met Asp 


Leu 


Asn 


Leu 


He 






35 










40 




45 








Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu Lys Leu Gin Arg Asp 


Phe 


Leu 




50 










55 




60 










Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala Pro Glu Ala 


Leu 


Phe 


Phe 


Val 


65 










70 






75 








80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe His Met His 


Val 


Leu 


Val 


Glu 










85 








90 






95 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg Phe 


Leu 


Ser 


Gin 


He 








100 










105 




110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr Arg Gly He 


Glu 


Pro 


Thr 


Leu 






115 










120 


125 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys Thr Arg Asn Gly Ala Gly Gly Gly 




130 










135 




14 0 










Asn Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He Pro Asn Tyr 


Leu 


Leu 


Pro 


Lys 


145 










150 






155 








160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp Thr Asn Met 


Glu 


Gin 


Tyr 


Leu 










165 








170 






175 




Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg Lys Arg Leu 


Val 


Ala 


Gin 


His 








180 










185 




190 






Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu Gin Asn Lys 


Glu 


Asn 


Gin 


Asn 






195 










200 


205 








Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He Arg Ser Lys Thr Ser Ala Arg Tyr 




210 










215 




220 










Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp Lys Gly He 


Thr 


Ser 


Glu 


Lys 


225 










230 






235 








240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser Tyr He Ser 


Phe 


Asn 


Ala 


Ala 
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245 






Ser 


Asn 


Ser Arg 


Ser 


Gin 


He Lys 






260 








lie 


Met 


Ser Leu 


Thr 


Lys 


Thr Ala 






275 






280 


Pro 


Val 


Glu Asp 


He 


Ser 


Ser Asn 




290 








295 


Asn 


Gly 


Tyr Asp 


Pro 


Gin Tyr Ala 


305 








310 




Thr 


Lys 


Lys Phe Gly 


Lys 


Arg Asn 








325 






Thr 


Thr 


Gly Lys 


Thr 


Asn 


He Ala 






340 








Phe 


Ala 


Gly Cys 


Val 


Asn Trp .Thr 






355 






360 


Cys 


Val 


Asp Lys 


Met 


Val 


He Trp 




370 








375 


Lys 


Val 


Val Glu 


Ser 


Ala 


Lys Ala 


385 








390 




Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser Ser 








405 






lie 


Val 


Thr Ser 


Asn 


Thr 


Asn Met 






420 








Thr 


Thr 


Phe Glu 


His 


Gin 


Gin Pro 






435 






440 


Glu 


Leu 


Thr Arg Arg 


Leu 


Asp His 




450 








455 


Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg Trp 


465 








470 




Glu 


His 


Glu Phe 


Tyr 


Val 


Lys Lys 








485 






Pro 


Ser 


Asp Ala 


Asp 


He 


Ser Glu 






500 








Ala 


Gin 


Pro Ser 


Thr 


Ser Asp Ala 






515 






520 


Arg 


Leu 


Ala Arg Gly 


His 


Ser Leu 




530 








535 



<210> 124 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 



<400> 124 



Met Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


1 






5 








Gin Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 




20 








Ser Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 




35 










40 


He Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


50 








55 




Pro Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 








70 






Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 








85 








Thr Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 



100 
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250 








255 




Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly 


Lys 










270 






Pro 


Asp 


Tyr Leu 


Val 


Gly Gin 


Gin 








285 








Arg 


He 


Tyr Lys 


He 


Leu 


Glu 


Leu 






300 










Ala 


Ser 


Val Phe 


Leu 


Gly Trp 


Ala 






315 








4^ ^k 4k 

320 


Thr 


He 


Trp Leu 


Phe 


Gly 


Pro 


Ala 




330 








335 




Glu 


Ala 


He Ala 


His 


Thr 


Val 


Pro 


345 








350 






Asn 


Glu 


Asn Phe 


Pro 


Phe 


Asn 


Asp 








365 








Trp 


Glu Glu Gly 


Lys 


Met 


Thr 


Ala 






380 










He 


Leu Gly Gly Ser 


Lys 


Val 


Arc? 






395 








400 


Ala 


Gin 


He Asp 


Pro 


Thr 


Pro 


Val 




410 






415 




Cys 


Ala 


Val He 


Asp 


Gly Asn 


Ser 


425 








430 






Leu 


Gin 


Asp Arg 


Met 


Phe 


Lys 


Phe 








445 








Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 






460 










Ala 


Lys 


Asp His 


Val 


Val 


Glu 


Val 






475 








480 


Gly 


Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 




490 








495 




Pro 


Lys Arg Val Arg 


Glu 


Ser 


Val 


505 








510 






Glu 


Ala 


Ser He 


Asn 


Tyr 


Ala 


Asp 








525 








354 


GCC 












Asp 


Lys 


Gly He 


Thr 


Ser 


Glu 


Lys 




10 








15 




Ser 


Tyr 


He Ser 


Phe 


Asn 


Ala 


Ala 


25 






30 






Ala 


Ala 


Leu Asp 


Asn 


Ala Gly 


Lys 








45 








Pro 


Asp 


Tyr Leu 


Val 


Gly Gin 


Gin 






60 










Arg 


He 


Tyr Lys 


He 


Leu 


Glu 


Leu 




75 








80 


Ala 


Ser 


Val Phe 


Leu 


Gly 


Trp 


Ala 




90 








95 




Thr 


He 


Trp Leu 


Phe 


Gly 


Pro 


Ala 


105 








110 
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Thr 


Thr 


Gly Lys 


Thr 


Asn 


lie 


TV T _ 

Ala 






115 










120 


Phe 


Ala 


Gly Cys 


Val 


* - - - 

Asn 


Trp 


Thr 




130 










IOC 

135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 










245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 




290 










295 




Arg 


Leu 


Ala Arg Gly 


His 


Ser 


Leu 


305 










310 






<210> 125 












<211> 621 












<212> PRT 












<213> Artificial Sequence 




<220> 














<223> Mutant rep protein: rep78 


<400> 125 












Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 






Pro 


5 








Glu 


His 


Leu 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 






35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 








Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 






115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 










135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 








180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 



Glu 


Ala 


He 


Ala 


His 
125 


Thr 


Val 


Pro 


Asn 


Glu 


Asn 


Phe 


Pro Phe Asn Asp 








140 










Trp 


Glu 


Glu 


Gly Lys 


Met 


Thr 


Ala 






155 










160 


He 


Leu 


Gly 


Gly Ser Lys Val 


Arg 




170 










175 




Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


185 










190 






Cys 


Ala 


Val 


He Asp Gly Asn Ser 










205 








Leu 


Gin 


Asp 


Arg 
220 


Met 


Phe 


Lys 


Phe 


Asp 


Phe 


Gly 
235 


Lys 


Val 


Thr 


Lys 


Gin 
240 


Ala 


Lys 
250 


Asp 


His 


Val 


Val 


Glu 
255 


Val 


Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


265 










270 






Pro 


Lys 


Arg 


Val 


Arg 
285 


Glu 


Ser 


Val 


Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 



300 



363 


GCC 










He 


Lys 


Val 


Pro Ser Asp 


Leu 


Asp 




10 






15 




Ser 


Phe 


Val 


Asn Trp Val 


Ala 


Glu 


25 






30 






Ser 


Asp 


Met 


Asp Leu Asn 


Leu 


He 








45 






Glu 


Lys 


Leu 


Gin Arg Asp 


Phe 


Leu 








60 






Ala 


Pro 


Glu 


Ala Leu Phe 


Phe 


Val 






75 






80 


Phe 


His 


Met 


His Val Leu 


Val 


Glu 




90 






95 




Leu 


Gly 


Arg 


Phe Leu Ser 


Gin 


He 


105 






110 






Tyr 


Arg 


Gly 


He Glu Pro 


Thr 


Leu 








125 






Thr 


Arg 


Asn 


Gly Ala Gly Gly Gly 








140 






He 


Pro 


Asn 


Tyr Leu Leu 


Pro 


Lys 






155 




160 


Trp 


Thr 


Asn 


Met Glu Gin Tyr Leu 


170 






175 




Arg 


Lys 


Arg 


Leu Val Ala 


Gin 


His 


185 






190 






Glu 


Gin 


Asn 


Lys Glu Asn 


Gin 


Asn 
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195 










200 




205 






Pro 


Asn 


Ser 


Asp Ala 


Pro 


Val 


He Arg Ser Lys Thr Ser Ala 




Tvr 




210 










215 






220 






Met 


Glu 


Leu 


Val Gly Trp 


Leu 

n-* \*L 


Val 


Asp Lys 


Gly He Thr Ser 


Gin 

\J J. Li 


xj y a 


225 










230 








235 




240 

w 


Gin 


Trp 


He 


Gin Glu Asp 


Gin 


Ala 


Ser Tyr 


He Ser Phe Asn 


7\ "1 -a 










245 








250 




ZD J 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


lie 


Lys 


Ala Ala 


Leu Asp Asn Ala 


viiy 


iiys 








260 










265 


270 




He 


Met 


Ser 


Leu 


Thr 


Lys 


± m 


Ala 


Pro Asp 


Tyr Leu Val Gly 


lain 


bin 






275 










280 




285 






Pro 


Val 


Glu 


Asp 


He 


Ser 


f~i 

ber 


Asn 


Arg He 


Tyr Lys He Leu 


(jrlU 


Leu 




290 








J J 






300 






Asn Gly 


Tyr 


Asp 


Pro 


Gin 


ryr 


Ala 


Ala Ser 


Val Phe Leu Gly 


irp 


Aid 


305 










310 








315 






Thr 


Lys 


Lys 


Phe Gly Lys 


Arg 


Asn 


Thr He 


Trp Leu Phe Gly 


tr ro 


ax a 










325 








330 




**** K 

J J J 




Thr Thr Gly 


Lys 


Thr 


Asn 


lie 


Ala 


Glu Ala 


He Ala His Thr 


Val 


fro 








340 










345 


350 






Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


**T^ -v~ V\ 

lrp 


Thr 


Asn Glu 


Ala Phe Pro Phe 


Asn 


Asp 






355 










360 




365 






Cys 


Val 


Asp 


Lys 


Met 


Val 


lie 


Trp Trp Glu Glu Gly Lys Met 


inr 


TV T ^ 
Aid 




370 










J / _> 






380 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


jjys 


Ala 


He Leu Gly Gly Ser Lys 


Val 


Arg 


385 










390 








395 




a. (\ n 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 




Ser 


Ala Gin 


He Asp Pro Thr 


Fro 


vai 










405 








410 




*± X 3 




He 


Val 


Thr 


Ser 


Asn 


Thr 




Met 


Cys Ala 


Val He Asp Gly 


Asn 


^? 








420 










425 


430 






Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg Met Phe 




JEtXXC 






435 










440 




445 






Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp Phe 


Gly Lys Val Thr 




vjin 




450 










455 






460 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala Lys 


Asp His Val Val 


Glu 


Val 


465 










470 








475 




480 


Glu 


His 


Glu 


Phe Tyr Val 


Lys 


Lys 


Gly Gly Ala Lys Lys Arg 


Pro 


Ala 










485 








490 




495 




Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro Lys Arg Val Arg Glu 


Ser. 


Val 








S00 










505 


510 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu Ala 


Ser He Asn Tyr 


Ala 


Asp 






515 








520 




525 






Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


His Val 


Gly Met Asn Leu 


Met 


Leu 




530 










535 






540 






Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


Met Asn 


Gin Asn Ser Asn 


He 


Cys 


545 










550 








555 




560 


Phe 


Thr 


His 


Gly Gin Lys 


Asp 


Cys 


Leu Glu 


Cys Phe Pro Val 


Ser 


Glu 










565 








570 




575 




Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys Ala Tyr Gin Lys Leu 


Cys 


Tyr 








580 










585 


590 






He 


His 


His 


He Met Gly Lys 


Val 


Pro Asp Ala Cys Thr Ala 


Cys 


Asp 






595 










600 




605 






Leu 


Val 


Asn 


Val Asp Leu Asp 


Asp 


Cys He 


Phe Glu Gin 








610 










615 






620 
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<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep 52 363 GCC 
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<400> 126 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 

1 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe'Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe LeU Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 110 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Ala Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 " 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 ~ 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 " 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 - 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 ' 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 * 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 127 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 363 GCC 



<400> 127 
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Thr Ala Gly Phe Tyr Glu lie Val lie Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly lie Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 * 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105. 110 

Arg Glu Lys Leu lie Gin Arg lie Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 ISO 155 * 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val lie Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 " 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 ' 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 ~ 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 " 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Ala Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 " 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 
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485 








490 


495 


Pro 


Ser Asp Ala Asp 


lie Ser 


Glu 


Pro 


Lys 


Arg Val Arg Glu Ser Val 




500 






505 




510 


Ala 


Gin Pro Ser Thr 


Ser Asp 


Ala 


Glu 


Ala 


Ser lie Asn Tyr Ala Asp 




515 




520 






525 


Arg 


Leu Ala Arg Gly 


His Ser 


Leu 










530 


535 











<210> 128 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 363 GCC 



<400> 128 



Met 


Glu 


Leu Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly He Thr Ser 


Glu Lys 


1 






5 














15 


Gin 


Trp 


He Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He Ser Phe Asn 


Ala Ala 




20 








25 


30 




Ser 


Asn 


Ser Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp Asn Ala Gly Lys 






35 








40 






45 




lie 


Met 


Ser Leu 




Lys 


Thr 


Ala 


Pro 


Asp 


Tyr Leu Val Gly Gin Gin 




50 






55 








60 




Pro 


Val 


Glu Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr Lys He Leu 


Glu Leu 


65 








70 










75 


80 


Asn Gly Tyr Asp 


Pro 


Gin Tyr 


Ala 


Ala 


Ser 


Val Phe Leu Gly Trp Ala 








85 










90 




95 


Thr 


Lys 


Lys Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp Leu Phe Gly 


Pro Ala 






100 










105 




110 




Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He Ala His Thr 


Val Pro 






115 








120 






125 




Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Ala Phe Pro Phe 


Asn Asp 




130 








135 








140 




Cys 


Val 


Asp Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu Gly Lys Met 


Thr Ala 


145 








150 










155 


160 


Lys 


Val 


Val Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly Gly Ser Lys 


Val Arg 








165 










170 




175 


Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He Asp Pro Thr 


Pro Val 






180 










185 




190 




He 


Val 


Thr Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val He Asp Gly Asn Ser 






195 








200 




205 




Thr 


Thr 


Phe Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp Arg Met Phe 


Lys Phe 




210 








215 








220 




Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly Lys Val Thr 


Lys Gin 


225 








230 










235 


240 


Glu 


Val 


Lys Asp 


Phe 


Phe Arg 


Trp 


Ala 


Lys 


Asp His Val Val 


Glu Val 








245 










250 




255 


Glu 


His 


Glu Phe 


Tyr 


Val 


Lys 


Lys 


Gly 


Gly 


Ala Lys Lys Arg 


Pro Ala 






260 










265 




270 




Pro 


Ser Asp Ala Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg Val Arg Glu 


Ser Val 






275 








280 






285 




Ala 


Gin 


Pro Ser 


Thr 


Ser Asp 


Ala 


Glu 


Ala 


Ser He Asn Tyr Ala Asp 




290 








295 








300 




Arg Leu Ala Arg Gly 


His 


Ser 


Leu 










305 








310 















<210> 129 
<211> 621 
<212> PRT 
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<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 364 



<400> 129 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


lie 


Val 


He 


1 
Glu 


His 


Leu 


Pro 


5 

Gly 


lie 


Ser 


Asp 


Ser 








20 








25 


Lvs 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 




35 










40 




Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 




50 










55 






Thr 


Glu 


Tro 


Arg 


Ara 


Val 


Ser 


Lys 


Ala 


65 










70 








Gin 


Phe 


Glu 


Lys 


Gly 
85 


Glu 


Ser 


Tyr 


Phe 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 






100 










105 


Ara 


Glu 


Lvs 


Leu 


lie 


Gin 


Arg 


He 


Tyr 






115 










120 




Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 




130 








135 






Asn 


Lvs 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


145 










150 








Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 










165 










Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 






180 










185 


Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 






195 










200 




Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 




210 










215 






Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


225 










230 








Gin 


Trp 


lie 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 








245 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


lie 


Lys 


Ala 








260 










265 


lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 






275 










280 




Pro 


Val 


Glu 


Asp 


lie 


Ser 


Ser 


Asn 


Arg 




290 










295 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


305 










310 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 










325 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


lie 


Ala 


Glu 








340 










345 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 






355 










360 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 




370 










375 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


385 










390 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 










405 










lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 








420 










425 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 
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GCT 





Val Pro 


Ser 


Asp 


Leu Asp 


10 








15 




c lit; 


Val Asn 


Trp 


Val 


Ala 


Glu 








30 








Met Asp 


Leu 


Asn 


Leu 


He 






45 








uys 


Leu Gin Arg 


Asp 


Phe 


Leu 




60 










r_i -v~ /-^ 
fro 


Glu Ala 


Leu 


Phe 


Phe 


Val 




75 








80 


nl o 


Met His 


Val 


Leu 


Val 


Glu 


-7 \J 








95 






Arg Phe 


Leu 


Ser 


Gin 


He 








110 






Arg 


Gly He 


Glu 


Pro 


Thr 


Leu 






125 








iuy 


Asn Gly Ala 


Gly Gly Gly 




140 










ri \j 


Asn Tyr 


Leu 


Leu 


Pro 


Lys 




155 








160 


Thr 


Asn Met 


Glu 


Gin 


Tyr 


Leu 


170 








175 






Arg Leu Val 


Ala 


Gin 


His 






190 






Gin 


Asn Lys 


Glu 


Asn 


Gin 


Asn 




205 










Lys Thr 


Ser 


Ala 


Arg 


Tyr 




220 










Lys 


Gly He 


Thr 


Ser 


Glu 


Lys 




235 








240 


Tyr 


He Ser 


Phe 


Asn 


Ala 


Ala 


250 








255 




Ala 


Leu Asp 


Asn 


Ala Gly Lys 








270 






Asp 


Tyr Leu 


Val 


Gly Gin Gin 






285 








He 


Tyr Lys 


He 


Leu 


Glu 


Leu 




300 










Ser 


Val Phe 


Leu 


Gly Trp 


Ala 




315 








320 


He 


Trp Leu 


Phe 


Gly 


Pro 


Ala 


330 






335 




Ala 


He Ala 


His 


Thr 


Val 


Pro 








350 






Glu 


Asn Ala 


Pro 


Phe 


Asn Asp 






365 








Glu 


Glu Gly 


Lys 


Met 


Thr 


Ala 




380 










Leu 


Gly Gly Ser 


Lys 


Val 


Arg 




395 








400 


Gin 


He Asp 


Pro 


Thr 


Pro 


Val 


410 








415 




Ala 


Val He 


Asp 


Gly Asn 


Ser 








430 






Gin 


Asp Arg 


Met 


Phe 


Lys 


Phe 
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435 








A AC 








Glu 


Leu 


Thr 


Arg 


Arg 


Leu Asp His 


Asp Pne Gly Lys Val 


Thr 


Lys 


Gin 




450 








455 


460 








Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg Trp 


Ala Lys Asp His Val 


Val 


Glu 


Val 


465 








470 


475 






480 


Glu 


His 


Glu 


Phe 


Tyr 


Val Lys Lys 


Gly Gly Ala Lys Lys 


Arg 


Pro 


Ala 










485 




490 




495 




Pro 


Ser 


Asp 


Ala 


Asp 


He Ser Glu 


Pro Lys Arg Val Arg 


Glu 


Ser 


Val 






500 






505 


510 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp Ala 


Glu Ala Ser He Asn 


Tyr Ala 


Asp 






515 






520 


525 








Arg 


Tyr 


Gin 


Asn 


Lys 


Cys Ser Arg 


His Val Gly Met Asn 


Leu 


Met 


Leu 




530 








535 


540 








Phe 


Pro 


Cys Arg 


Gin 


Cys Glu Arg 


Met Asn Gin Asn Ser 


Asn 


He 


Cys 


545 










550 


555 






560 


Phe 


Thr 


His 


Gly Gin 


Lys Asp Cys 


Leu Glu Cys Phe Pro 


Val 


Ser 


Glu 










565 




570 




575 




Ser 


Gin 


Pro 


Val 


Ser 


Val Val Lys 


Lys Ala Tyr Gin Lys 


Leu Cys 


Tyr 








580 






585 


590 






lie 


His 


His 


He 


Met 


Gly Lys Val 


Pro Asp Ala Cys Thr 


Ala 


Cys 


Asp 






595 






600 


605 








Leu 


Val 


Asn 


Val 


Asp 


Leu Asp Asp 


Cys He Phe Glu Gin 










610 








615 


620 









<210> 130 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 364 GCT 



<400> 130 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp Lys 


Gly He Thr 


Ser Glu 


Lys 


1 








5 








10 




15 




Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser Tyr 


He Ser Phe 


Asn Ala 


Ala 






20 








25 




30 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala Ala 


Leu Asp Asn 


Ala Gly 


Lys 






35 








40 




45 






He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp 


Tyr Leu Val 


Gly Gin 


Gin 




50 










55 






60 






Pro 


val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg He 


Tyr Lys He 


Leu Glu 


Leu 


65 










70 








75 




80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala Ser 


Val Phe Leu 


Gly Trp 


Ala 










85 








90 




95 




Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr He 


Trp Leu Phe 


Gly Pro 


Ala 








100 










105 




110 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu Ala 


He Ala His 


Thr Val 


Pro 






115 








120 




125 






Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn Glu 


Asn Ala Pro 


Phe Asn 


Asp 




130 










135 






140 






Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp Glu Glu Gly Lys 


Met Thr 


Ala 


145 










150 








155 




160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He Leu Gly Gly Ser 


Lys Val 


Arg 










165 








170 




175 




Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala Gin 


He Asp Pro 


Thr Pro 


Val 








180 








185 


190 




He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys Ala 


Val He Asp 


Gly Asn 


Ser 






195 










200 


205 






Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg Met 


Phe Lys 


Phe 




210 










215 






220 
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Glu 


Leu 


Thr 


Arg 


225 








Glu 


Val 


Lys 


Asp 


Glu 


His 


Glu 


Phe 








260 


Pro 


Ser 


Asp 


Ala 






275 




Ala 


Gin 


Pro 


Ser 




290 






Arg 


Tyr 


Gin 


Asn 


305 








Phe 


Pro 


Cys 


Arg 


Phe 


Thr 


His 


Gly 








340 


Ser 


Gin 


Pro. 


Val 






355 




He 


His 


His 


He 




370 






Leu 


Val 


Asn 


Val 


385 









Arg Leu Asp His 
230 

Phe Phe Arg Trp 
245 

Tyr Val Lys Lys 

Asp He Ser Glu 

280 

Thr Ser Asp Ala 
295 

Lys Cys Ser Arg 
310 

Gin Cys Glu Arg 
325 

Gin Lys Asp Cys 

Ser Val Val Lys 

360 

Met Gly Lys Val 
375 

Asp Leu Asp Asp 
390 



Asp Phe Gly Lys 
235 

Ala Lys Asp His 
250 

Gly Gly Ala Lys 
265 

Pro Lys Arg Val 

Glu Ala Ser He 

300 

His Val Gly Met 
315 

Met Asn Gin Asn 
330 

Leu Glu Cys Phe 
345 

Lys Ala Tyr Gin 

Pro Asp Ala Cys 

380 

Cys He Phe Glu 
395 



Val Thr Lys Gin 

240 

Val Val Glu Val 
255 

Lys Arg Pro Ala 
270 

Arg Glu Ser Val 
285 

Asn Tyr Ala Asp 

Asn Leu Met Leu 

320 

Ser Asn He Cys 
335 

Pro Val Ser Glu 
350 

Lys Leu Cys Tyr 
365 

Thr Ala Cys Asp 
Gin 



<210> 131 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 3 64 GCT 



<400> 131 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He Lys Val Pro Ser Asp Leu Asp 


1 








5 








10 15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser Phe Val Asn Trp Val Ala 


Glu 








20 










25 30 




Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp Met Asp Leu Asn Leu 


He 






35 










40 


45 




Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu Lys Leu Gin Arg Asp Phe 


Leu 




50 










55 




60 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala Pro Glu Ala Leu Phe Phe 


Val 


65 










70 






75 


80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe His Met His Val Leu Val 


Glu 










85 








90 95 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg Phe Leu Ser Gin 


He 








100 










105 110 




Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr Arg Gly He Glu Pro Thr 


Leu 






115 










120 


125 




Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg Asn Gly Ala Gly Gly Gly 




130 










135 




140 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He Pro Asn Tyr Leu Leu Pro 


Lys 


145 










150 






155 


160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp Thr Asn Met Glu Gin Tyr 


Leu 










165 






170 175 




Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg Lys Arg Leu Val Ala Gin 


His 








180 










185 190 




Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu Gin Asn Lys Glu Asn Gin 


Asn 






195 










200 


2 05 




Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He Arg Ser Lys Thr Ser Ala Arg Tyr 




210 










215 




220 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp Lys Gly He Thr Ser Glu 


Lys 
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225 








230 








Gin 


Trp 


He Gin Glu Asp 


Gin 


Ala 


Ser 






245 










Ser 


Asn 


Ser Arg 


Ser 


Gin 


He Lys 


Ala 






260 










265 


lie 


Met 


Ser Leu 


Thr 


Lys 


Thr 


Ala 


Pro 






275 








280 




Pro 


Val 


Glu Asp 


He 


Ser 


Ser 


Asn 


Arg 




290 






295 






Asn 


Gly 


Tyr Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


305 








310 








Thr 


Lys 


Lys Phe 


Gly Lys 


Arg 


Asn 


Thr 








325 










Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 


Glu 






340 










345 


Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr 


Asn 




355 








360 




Cys 


Val 


Asp Lys 


Met 


Val 


He 


Trp 


Trp 


370 








375 






Lys 


Val 


Val Glu 


Ser 


Ala 


Lys 


Ala 


He 


385 








390 








Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser 


Ser 


Ala 








405 










He 


Val 


Thr Ser 


Asn 


Thr 


Asn 


Met 


Cys 






420 










425 


Thr 


Thr 


Phe Glu 


His 


Gin 


Gin 


Pro 


Leu 






435 








440 




Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


His 


Asp 




450 








455 






Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


465 








470 








Glu 


His 


Glu Phe 


Tyr 


Val 


Lys 


Lys 


Gly 








485 










Pro 


Ser 


Asp Ala 


Asp 


He 


Ser 


Glu 


Pro 






500 










505 


Ala 


Gin 


Pro Ser 


Thr 


Ser 


Asp Ala 


Glu 






515 








520 




Arg 


Leu 


Ala Arg Gly His 


Ser 


Leu 






530 








535 







<210> 132 

<211> 312 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 364 



<400> 132 



Met Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val 


Asp 


1 

Gin Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 




20 










25 


Ser Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 




35 










.40 




He Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


50 








55 






Pro Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


65 








70 








Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr Ala 


Ala 
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235 










240 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


250 










255 




Ala 


Leu Asp Asn Ala 


Gly Lys 










270 






Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 








285 








He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 




300 










Ser 


Val 


Phe Leu Gly 


Trp Ala 




315 










320 


He 


Trp 


Leu Phe Gly 


Pro 


Ala 


330 










335 




Ala 


He 


Ala 


His 


Thr 


Val 


Pro 










350 






Glu 


Asn 


Ala 


Pro 


Phe 


Asn Asp 








365 








Glu 


Glu Gly Lys 


Met 


Thr 


Ala 






380 












Gly Gly Ser Lys 


Val 


Arg 




395 










400 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


410 








415 




Ala 


Val 


He Asp Gly 


Asn 


Ser 










430 






Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 








445 








Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 






460 










Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




475 










480 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


490 










495 




Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 










510 






Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 








525 








GCT 














Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


10 










15 




Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 








30 






Ala 


Leu Asp 


Asn 


Ala 


Gly 


Lys 








45 








Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 






60 










He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 




75 










80 


Ser 


Val 


Phe 


Leu Gly 


Trp 


Ala 


90 










95 





WO 03/018820 



PCTYIB02/04087 



-162- 



Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg Asn 


Thr He 


Trp Leu Phe 


Gly 


Pro 


Ala 








100 










105 




110 






Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 


Glu Ala 


He Ala His 


Thr 


Val 


Pro 






115 










120 




125 








Phe 


Tyr 


Gly Cys Val 


Asn Trp Thr Asn Glu Asn Ala Pro 


Phe 


Asn Asp 




130 










135 






140 








Cys 


Val 


Asp 


Lys Met 


Val 


He Trp Trp Glu Glu Gly Lys 


Met 


Thr 


Ala 


145 










150 








155 






160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys Ala 


He Leu 


Gly Gly Ser 


Lys 


Val 


Arg 










165 








170 






175 




Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala Gin 


He Asp Pro 


Thr 


Pro 


Val 








180 










185 




190 






lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys Ala 


Val He Asp 


Gly Asn 


Ser 






195 










200 




205 








Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg Met 


Phe 


Lys 


Phe 




210 










215 






220 






Glu 


Leu 


Thr Arg Arg 


Leu Asp His Asp Phe 


Gly Lys Val 


Thr 


Lys 


Gin 


225 










230 








235 






240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg Trp 


Ala Lys 


Asp His Val 


Val 


Glu 


Val 










245 








250 






255 




Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys Lys 


Arg 


Pro 


Ala 








260 










265 




270 






Pro 


Ser 


Asp Ala Asp 


He 


Ser Glu Pro Lys Arg Val Arg 


Glu 


Ser 


Val 






275 










280 




285 








Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu Ala 


Ser He Asn 


Tyr Ala Asp 




290 










295 






300 








Arg 


Leu 


Ala Arg Gly 


His 


Ser 


Leu 












305 










310 
















<210> 133 






















<211> 621 






















<212> PRT 






















<213> Artificial Sequence 














<220> 
























<223> Mutant rep protein: rep78 


367 GCC 










<400> 133 






















Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He Lys 


Val Pro Ser 


Asp 


Leu Asp 


1 








5 








10 






15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser Phe 


Val Asn Trp 


Val 


Ala 


Glu 








20 








25 




30 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp 


Met Asp Leu 


Asn 


Leu 


He 






35 










40 




45 








Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu Lys 


Leu Gin Arg 


Asp 


Phe 


Leu 




50 










55 






60 








Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala Pro 


Glu Ala Leu 


Phe 


Phe 


Val 


65 










70 








75 






80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe His 


Met His Val 


Leu 


Val 


Glu 










85 








90 






95 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg Phe Leu 


Ser 


Gin 


He 








100 










105 




110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr Arg Gly He Glu 


Pro 


Thr 


Leu 






115 










120 




125 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg Asn Gly Ala 


Gly Gly Gly 




130 










135 






140 








Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He Pro 


Asn Tyr Leu 


Leu 


Pro 


Lys 


145 










150 








155 






160 


Thr. 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp Thr 


Asn Met Glu 


Gin 


Tyr 


Leu 










165 








170 






175 




Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu Arg Lys Arg Leu Val 


Ala 


Gin 


His 
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180 



Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 








215 




Met 


Glu 


Leu 


Val 


Gly Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 








295 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly Lys 


Arg 


Asn 










325 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 








340 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn Trp 


Thr 




355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 










405 








He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 








420 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 






435 










440 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu Asp 


His 




450 










455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


465 










470 






Glu 


His 


Glu 


Phe 


Tyr Val Lys 


Lys 










485 








Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 








500 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 






515 










520 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 




530 










535 




Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


545 










550 






Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 










565 








Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 








580 










He 


His 


His 


He 


Met 


Gly Lys 


Val 






595 










600 


Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 


Asp 




610 










615 





<210> 134 
<211> 397 
<212> PRT 

<213> Artificial Sequence 



185 










190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 








205 








Arg 


Ser 


Lys 


Thr 
220 


Ser 


Ala 


Arg 


Tyr 


Asp 


Lys 


Gly 


lie Thr 


Ser 


Glu 


Lys 






235 










240 


Ser 


Tyr 
250 


He 


Ser 


Phe 


Asn 


Ala 
255 


Ala 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 


265 










270 






Pro 


Asp 


Tyr 


Leu 


Val 
285 


Gly 


Gin 


Gin 


Arg 


He 


Tyr 


Lys 
300 


He 


Leu 


Glu 


Leu 


Ala 


Ser 


Val 


Phe 


Leu Gly 


Trp 


Ala 






315 










320 


Thr 


He 


Trp 


Leu Phe Gly 


Pro 


Ala 




330 








335 




Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 


345 










350 






Asn 


Glu 


Asn 


Phe 


Pro 
365 


Phe 


Ala 


Asp 


Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 






380 










He 


Leu Gly 


Gly Ser Lys 


Val 


Arg 






395 










400 


Ala 


Gin 
410 


He 


Asp 


Pro 


Thr 


Pro 
415 


Val 


Cys 


Ala 


Val 


He Asp Gly 


Asn 


Ser 


425 










430 






Leu Gin Asp 


Arg 


Met 


Phe 


Lys 


Phe 










445 








Asp 


Phe Gly 


Lys 


Val 


Thr 


Lys 


Gin 






460 










Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




475 










480 


Gly Gly Ala 


Lys 


Lys Arg 


Pro 


Ala 




490 










495 




Pro 


Lys 


Arg 


Val Arg Glu 


Ser 


Val 


505 








510 






Glu 


Ala 


Ser 


He 


Asn Tyr 


Ala 


Asp 










525 








His 


Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 






540 










Met 


Asn 


Gin 
555 


Asn 


Ser 


Asn 


He 


Cys 
560 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 




570 








575 




Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 


585 










590 






Pro Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 










605 








Cys 


He 


Phe 


Glu 


Gin 












620 
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<220> 

<223> Mutant rep protein: rep52 367 GCC 



<400> 134 



Met 


Glu 


Leu 


Val 


Gly Trp 


Leu 


Val 


Asp Lys 


Gly He 


Thr 


Ser Glu 


Lys 


1 








5 








10 






15 




Gin Trp 


He 


Gin Glu Asp 


Gin 


Ala 


Ser Tyr 


He Ser 


Phe 


Asn Ala 


Ala 








20 










25 






30 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala Ala 


Leu Asp 


Asn Ala Gly Lys 






35 










40 






45 






lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp 


Tyr Leu 


Val Gly Gin Gin 




50 










55 






60 








Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg He 


Tyr Lys 


He 


Leu Glu 


Leu 


65 








70 








75 






80 


Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr Ala 


Ala Ser 


Val Phe 


Leu Gly Trp Ala 










85 








90 






95 




JL Ilx. 


J-jy Id 


Lys 


Phe Gly Lys 


Arg Asn 


Thr He 


Trp Leu 


Phe 


Gly Pro 


Ala 








100 










105 






110 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu Ala 


He Ala 


His 


Thr Val 


Pro 






115 








120 






125 






Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn Glu 


Asn Phe 


Pro 


Phe Ala 


Asp 




130 










135 






140 








Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp Glu Glu Gly 


Lys 


Met Thr 


Ala 


145 










150 








155 






160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He Leu Gly Gly 


Ser 


Lys Val 


Arg 








165 








170 






175 




Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala Gin He Asp 


Pro 


Thr Pro 


Val 








180 










185 






190 




He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys Ala Val He 


Asp 


Gly Asn Ser 






195 










200 






205 






Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg 


Met 


Phe Lys 


Phe 




210 










215 






220 








Glu 


Leu 


Thr 


Arg Arg 


Leu 


Asp 


His 


Asp Phe Gly Lys 


Val 


Thr Lys 


Gin 


225 










230 








235 






240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg Trp 


Ala Lys Asp His 


Val 


Val Glu 


Val 










245 








250 






255 




Glu 


His 


Glu 


Phe 


Tyr Val 


Lys 


Lys 


Gly Gly Ala Lys 


Lys 


Arg Pro 


Ala 








260 










265 






270 




Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro Lys 


Arg Val 


Arg 


Glu Ser 


Val 






275 










280 






285 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp Ala 


Glu Ala 


Ser He 


Asn Tyr Ala Asp 




290 










295 






300 








Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg 


His Val 


Gly Met 


Asn 


Leu Met 


Leu 


305 










310 








315 






320 


Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg 


Met Asn 


Gin Asn 


Ser 


Asn He 


Cys 










325 








330 






335 




Phe 


Thr 


His 


Gly Gin Lys 


Asp 


Cys 


Leu Glu 


Cys Phe 


Pro 


Val Ser 


Glu 








340 










345 






350 




Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys Ala Tyr Gin 


Lys 


Leu Cys 


Tyr 






355 










360 






365 






He 


His 


His 


He 


Met Gly 


Lys 


Val 


Pro Asp Ala Cys 


Thr 


Ala Cys 


Asp 




370 










375 






380 








Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp Asp 


Cys He 


Phe Glu 


Gin 






385 










390 








395 









<210> 135 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 
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<223> Mutant rep protein: rep68 367 GCC 



<400> 135 



Thr 


Ala 


Gly Phe Tyr 

-* * 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser 


Asp Leu 


Asp 


1 




5 










10 








15 




Glu 


His 


Leu Pro Gly 
20 


He 


Ser 


Asp 


Ser 
25 


Phe 


Val 


Asn 


Trp 


Val Ala 
30 


Glu 


Lys 


Glu 


Trp Glu Leu 


Pro 


Pro 


Asp 


Ser Asp 


Met 


Asp 


Leu 


Asn Leu 


He 




35 






40 










45 






Glu 


Gin 


Ala Pro Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu 


Gin Arg 


Asp Phe 


Leu 




50 






55 










60 








Thr 


Glu 


Trp Arq Arq 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe Phe 


Val 


65 




70 










75 








80 


Gin 


Phe 


Glu Lys Gly 
85 


Glu 


Ser 


Tyr 


Phe 


His 
90 


Met 


His 


Val 


Leu Val 
95 


Glu 


Thr 


Thr 


Glv Val Lys 


Ser 


Met 


Val 


Leu Gly 


Arg 


Phe 


Leu 


Ser Gin 


He 






100 








105 










110 




Arg 


Glu 


Lys Leu lie 


Gin 


Arg 


He 


Tyr Arg 


Gly 


He 


Glu 


Pro Thr 


Leu 






115 






120 










125 






Pro 


Asn 


Trp Phe Ala 


Val 


Thr 


Lys 


Thr Arg 


Asn Gly Ala 


Gly Gly Gly 




130 






135 










140 








Asn 


Lys 


Val Val Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn Tyr 


Leu 


Leu Pro 


Lys 


145 






150 










155 








160 


Thr 


Gin 


Pro Glu Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu 


Gin Tyr 


Leu 






165 






170 








175 




Ser 


Ala 


Cys Leu Asn 
180 


Leu 


Thr 


Glu 


Arg 
185 


Lys 


Arg 


Leu 


Val 


Ala Gin 
190 


His 


Leu 


Thr 


His Val Ser 


Gin 


Thr 


Gin 


Glu 


Gin 


Asn 


Lys 


Glu 


Asn Gin 


Asn 






195 






200 








205 






Pro 


Asn 
210 


Ser Asp Ala 


Pro 


Val 
215 


He 


Arg 


Ser 


Lys 


Thr 
220 


Ser 


Ala Arg 


Tyr 


Met 


Glu 


Leu Val Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly He 


Thr 


Ser Glu Lys 


225 






230 










235 








240 


Gin Trp 


lie Gin Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn Ala 


Ala 






245 










250 








255 




Ser 


Asn 


Ser Arg Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala Gly Lys 






260 








265 










270 




lie 


Met 


Ser Leu Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 






275 






280 








285 






Pro 


Val 
290 


Glu Asp lie 


Ser 


Ser 
295 


Asn 


Arg 


He 


Tyr 


Lys 
300 


He 


Leu Glu 


Leu 


Asn Gly Tyr Asp Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp 


Ala 


305 






310 










315 








320 


Thr 


Lys 


Lys Phe Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly Pro Ala 






325 










330 








335 




Thr Thr Gly Lys Thr 


Asn 


He 


Ala 


Glu Ala 


He 


Ala 


His 


Thr Val 


Pro 






340 








345 










350 




Phe Tyr Gly Cys Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe Ala 


Asp 






355 






360 










365 






Cys 


Val 


Asp Lys Met 


Val 


He 


Trp 


Trp Glu 


Glu Gly 


Lys 


Met Thr 


Ala 




370 






375 










380 








Lys 


Val 


Val Glu Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly Gly 


Ser 


Lys Val Arg 


385 






390 










395 








400 


Val Asp Gin Lys Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He Asp 


Pro 


Thr Pro 


Val 






405 










410 








415 




lie 


Val 


Thr Ser Asn 


Thr 


Asn 


Met 


Cys Ala 


Val 


He 


Asp 


Gly Asn 


Ser 






420 








425 










430 




Thr 


Thr 


Phe Glu His 
435 


Gin 


Gin 


Pro 
440 


Leu 


Gin 


Asp 


Arg 


Met 
445 


Phe Lys 


Phe 


Glu Leu Thr Arg Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly Lys Val 


Thr Lys 


Gin 



450 455 460 
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Glu Val Lys Asp 
465 

Glu His Glu Phe 

Pro Ser Asp Ala 

500 

Ala Gin Pro Ser 
515 

Arg Leu Ala Arg 
530 



Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp lie Ser Glu 

Thr Ser Asp Ala 

520 

Gly His Ser Leu 
535 



Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser lie 



Val Val Glu Val 

480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 



<210> 136 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 367 GCC 



<400> 136 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp Lys Gly lie 


Thr 


Ser Glu Lys 


1 








5 








10 






15 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser Tyr 


He Ser 


Phe 


Asn Ala Ala 






20 










25 






30 


Ser 


Asn 


Ser Arg 


Ser 


Gin 


He 


Lys 


Ala Ala 


Leu Asp 


Asn Ala Gly Lys 






35 










40 


* 




45 




He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp 


Tyr Leu 


Val 


Gly Gin Gin 




50 










55 






60 






Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg He 


Tyr Lys 


He 


Leu Glu Leu 


65 










70 








75 




80 


Asn 


Gly 


Tyr Asp 


Pro 


Gin 


Tyr 


Ala 


Ala Ser 


Val Phe 


Leu Gly Trp Ala 










85 








90 






95 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr He 


Trp Leu 


Phe Gly Pro Ala 








100 










105 






110 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu Ala 


He Ala 


His 


Thr Val Pro 






115 








120 






125 




Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr 


Asn Glu 


Asn Phe 


Pro 


Phe Ala Asp 




130 










135 






140 






Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp Trp Glu Glu Gly 


Lys 


Met Thr Ala 


145 










ISO 








155 




160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He Leu Gly Gly 


Ser 


Lys Val Arg 










165 








170 






175 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser Ala Gin He Asp 


Pro 


Thr Pro Val 








180 










185 






190 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys Ala 


Val He 


Asp Gly Asn Ser 






195 










200 






205 




Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg 


Met 


Phe Lys Phe 




210 










215 






220 






Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp Phe Gly Lys 


Val 


Thr Lys Gin 


225 










230 








235 




240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala Lys Asp His 


Val 


Val Glu Val 










245 








250 






255 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys 


Lys 


Arg Pro Ala 








260 










265 






270 


Pro 


Ser 


Asp Ala 


Asp 


He 


Ser 


Glu 


Pro Lys Arg Val 


Arg 


Glu Ser Val 






275 










280 






285 




Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu Ala 


Ser He 


Asn 


Tyr Ala Asp 




290 










295 






300 






Arg 


Leu 


Ala 


Arg 


Gly 


His 


Ser 


Leu 










305 










310 
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<210> 137 
<211> 621 
<212> PRT 

<213> Artificial Sequence 

<220> , ■ 

<223> Mutant rep*" protein-.' rep 7*8 370 GCC 

<400> 137 

Thr Ala Gly Phe Tyr Glu lie Val lie Lys Val Pro Ser Asp Leu Asp 

1 5 10 15 

Glu His Leu Pro Gly lie Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

. 50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 110 

Arg Glu Lys Leu lie Gin Arg lie Tyr Arg Gly lie Glu Pro Thr Leu 

115 12 0 ^ 125 

Pro Asn "trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 ~ 140 

Asn Lys Val Val Asp Glu Cys Tyr lie Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Ala Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 
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He 


Val 


Thr 


Ser 


Asn 


Thr Asn 


Met 


Cys Ala Val He 


Asp 


Gly Asn Ser 








420 








425 




430 






Thx 


Thr 


Phe 


Glu 


His 


Gin Gin 


Pro 


Leu Gin Asp Arg 


Met 


Phe 


Lys 


Phe 






435 








440 




445 








Glu 


Leu 


Thr 


Arg Arg 


Leu Asp 


His 


Asp Phe Gly Lys 


Val 


Thr 


Lys 


Gin 




450 








455 




460 










Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg 


Trp 


Ala Lys Asp His Val Val Glu Val 


465 






470 




475 








480 


Glu 


His 


Glu 


Phe 


Tyr 


Val Lys 


Lys 


Gly Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 










485 






490 






495 




Pro 


Ser 


Asp 


Ala 


Asp 


He Ser 


Glu 


Pro Lys Arg Val 


Arg 


Glu 


Ser 


Val 






500 








505 




510 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


Glu Ala Ser He Asn Tyr Ala Asp 






515 








520 




525 








Arg 


Tyr 


Gin 


Asn Lys 


Cys Ser 


Arg 


His Val Gly Met 


Asn 


Leu 


Met 


Leu 




530 








535 




540 










Phe 


Pro 


Cys 


Arg 


Gin 


Cys Glu 


Arg 


Met Asn Gin Asn 


Ser 


Asn 


He 


Cys 


545 






550 




555 








560 


Phe 


Thr 


His 


Gly Gin 


Lys Asp 


Cys 


Leu Glu Cys Phe 


Pro 


Val 


Ser 


Glu 










565 






570 






575 




Ser 


Gin 


Pro 


Val 


Ser 


Val Val 


Lys 


Lys Ala Tyr Gin 


Lys 


Leu 


Cys 


Tyr 








580 








585 




590 






He 


His 


His 


He 


Met 


Gly Lys 


Val 


Pro Asp Ala Cys 


Thr 


Ala 


Cys 


Asp 






595 








600 




605 








Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 


Asp 


Cys He Phe Glu 


Gin 










610 








615 




620 











<210> 138 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 370 GCC 



<400> 138 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly He Thr 


Ser Glu Lys 


1 








5 










10 




15 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He Ser Phe 


Asn Ala Ala 






20 








25 






30 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala Ala Leu Asp Asn Ala Gly Lys 






35 








40 






45 




He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp 


Tyr Leu Val 


Gly Gin Gin 




50 










55 








60 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr Lys He 


Leu Glu Leu 


65 










70 










75 


80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val Phe Leu Gly Trp Ala 










85 










90 




95 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp Leu Phe 


Gly Pro Ala 








100 










105 






110 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He Ala His 


Thr Val Pro 






115 








120 






125 




Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn Phe Pro 


Phe Asn Asp 




130 










135 








140 




Cys 


Ala 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp Glu Glu Gly Lys 


Met Thr Ala 


145 










150 










155 


160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly Gly Ser 


Lys Val Arg 








165 










170 




175 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He Asp Pro 


Thr Pro Val 








180 










185 






190 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val He Asp Gly Asn Ser 
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195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr Arg Arg 


Leu Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg Trp 










245 








Glu His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp Ala 




290 










295 




Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg 


305 










310 






Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg 










325 








Phe 


Thr 


His 


Gly Gin 


Lys 


Asp 


Cys 








340 










Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 






355 










360 


lie 


His 


His 


lie 


Met 


Gly Lys 


Val 




370 










375 




Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 


Asp 


385 










390 






<210> 139 












<211> 536 












<212> PRT 












<213> Artificial Sequence 




<220> 














<223> Mutant rep protein: rep68 


<400> 139 












Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 






5 








Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 








Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 






35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 






100 










Arg 


Glu 


Lys 


Leu 


lie 


Gin 


Arg 


He 






115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 






Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 



-169- 

205 



Leu 


Gin Asp Arg 


Met 


Phe 


Lys 


Phe 




220 










Asp 


Phe Gly Lys 


Val 


Thr 


Lys 


Gin 




235 








240 


Ala 


Lys Asp His 


Val 


Val 


Glu 


Val 




250 






255 




Gly 


Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 


265 






270 






Pro 


Lys Arg Val 


Arg 


Glu 


Ser 


Val 






285 








Glu 


Ala Ser He 


Asn Tyr Ala Asp 




300 










His 


Val Gly Met 


Asn 


Leu 


Met 


Leu 




315 








320 


Met 


Asn Gin Asn 


Ser 


Asn 


He 


Cys 




330 






335 


Leu 


Glu Cys Phe 


Pro 


Val 


Ser 


Glu 


345 




350 






Lys 


Ala Tyr Gin 


Lys 


Leu 


Cys 


Tyr 






365 








Pro 


Asp Ala Cys 


Thr 


Ala 


Cys 


Asp 




380 










Cys 


He Phe Glu 


Gin 










395 











370 GCC 



He 


Lys Val Pro 


Ser Asp 


Leu 


Asp 




10 




15 




Ser 


Phe Val Asn 


Trp Val 


Ala 


Glu 


25 




30 






Ser 


Asp Met Asp 


Leu Asn 


Leu 


He 






45 






Glu 


Lys Leu Gin 


Arg Asp 


Phe 


Leu 




60 








Ala 


Pro Glu Ala 


Leu Phe 


Phe 


Val 




75 






80 


Phe 


His Met His 


Val Leu 


Val 


Glu 




90 




95 




Leu 


Gly Arg Phe 


Leu Ser 


Gin 


He 


105 




110 






Tyr 


Arg Gly He 


Glu Pro 


Thr 


Leu 






125 






Thr 


Arg Asn Gly 


Ala Gly Gly Gly 




140 








He 


Pro Asn Tyr 


Leu Leu 


Pro 


Lys 




155 






160 


Trp 


Thr Asn Met 


Glu Gin Tyr Leu 




170 




175 




Arg 


Lys Arg Leu 


Val Ala 


Gin 


His 


185 




190 






Glu 


Gin Asn Lys 


Glu Asn 


Gin 


Asn 




205 
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Pro 


Asn 


Ser Asp 




210 




Met 


Glu 


Leu Val 


225 






Gin 


TrD 


He Gin 












A O W 


Tie 
j> c 


Met 


Ser Leu 








ri \j 


v d _L 










Asn 


Gly 


Tyr Asp 


305 






X 11X 


Jj_y la 


Uyb CMXC 


XXIX 










"3 A ft 


Jr Xltr 










T r r 


Cys 


Ala 


Asp Lys 




370 




Lys 


Val 


Val Glu 


385 






Val 


Asp 


Gin Lys 


He 


Val 


Thr Ser 






420 


Thr 


Thr 


Phe Glu 






435 


Glu 


Leu 


Thr Arg 




450 




Glu 


Val 


Lys Asp 


465 






Glu 


His 


Glu Phe 


Pro 


Ser 


Asp Ala 






500 


Ala 


Gin 


Pro Ser 






515 


Arg 


Leu 


Ala Arg 




530 





Ala Pro Val lie 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin He Lys 

Thr Lys Thr Ala 

280 

He Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn He Ala 

Val Asn Trp Thr 

360 

Met Val He Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 

440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp He Ser Glu 

Thr Ser Asp Ala 

520 

Gly His Ser Leu 
535 



Arg Ser Lys Thr 

220 

Asp Lys Gly He 
235 

Ser Tyr He Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg He Tyr Lys 

300 

Ala Ser Val Phe 
315 

Thr He Trp Leu 
330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 

380 

He Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 

460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 



Ser Ala Arg Tyr 

Thr Ser Glu Lys 

240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 

400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 

525, 



<210> 140 

<211> 312 

<212> PRT 

<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep40 370 GCC 



<400> 140 

Met Glu Leu Val Gly 

1 5 
Gin Trp He Gin Glu 

20 

Ser Asn Ser Arg Ser 
35 

He Met Ser Leu Thr 
50 

Pro Val Glu Asp He 



Trp Leu Val Asp Lys Gly 

10 

Asp Gin Ala Ser Tyr He 

25 

Gin He Lys Ala Ala Leu 
40 

Lys Thr Ala Pro Asp Tyr 
55 

Ser Ser Asn Arg He Tyr 



He Thr Ser Glu Lys 

15 

Ser Phe Asn Ala Ala . 
30 

Asp Asn Ala Gly Lys 
45 

Leu Val Gly Gin Gin 
60 

Lys He Leu Glu Leu 
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65 70 75 80 



Asn Gly Tyr Asp 


Pro 


Gin Tyr Ala 


Ala Ser Val Phe Leu 


Gly 


Trp Ala 








85 








90 




95 


Thr Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr He Trp Leu Phe 


Gly Pro Ala 






100 










105 


110 




Thr Thr Gly Lys 


Thr 


Asn 


He 


Ala 


Glu Ala He Ala His 


Thr 


Val Pro 




115 










120 


125 






Phe Tyr Gly Cys 


Val 


Asn 


Trp 


Thr 


Asn Glu Asn Phe Pro 


Phe 


Asn Asp 


130 










135 




J. ft U 






Cys Ala 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp Glu Glu Gly Lys 


Met 


Thr Ala 


145 








150 






155 




160 


Lys Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He Leu Gly Gly Ser 


Lys 


val Arg 






165 








170 




175 


Val Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Aj.a bin jLxe Asp irro 


Thr 


Pro Val 






180 










185 


190 




He Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys Ala Val He Asp 


Gly Asn Ser 




195 










200 


*5 f\ C 






Thr Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg Met 


Phe 


Lys Phe 


210 










215 




220 






Glu Leu Thr Arg Arg 


Leu Asp His 


Asp Phe Gly Lys Val 

mm *m m\ 


Thr 


Lys Gin 


225 








230 




• 


235 




240 


Glu Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala Lys Asp His Val 


Val 


Glu Val 








245 








250 




255 


Glu His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys Lys 

mm- mm •* m\ 


Arg 


Pro Ala 






260 










265 


270 




Pro Ser Asp Ala Asp 


He 


Ser 


Glu 


Pro Lys Arg Val Arg 


Glu 


Ser Val 




275 










280 


285 






Ala Gin 


Pro 


Ser 


Thr 


Ser Asp Ala 


Glu Ala Ser He Asn 


Tyr Ala Asp 


290 










295 




300 






Arg Leu 


Ala 


Arg 


Gly 


His 


Ser 


Leu 








305 








310 












<210> 141 


















<211> 621 


















<212> PRT 


















<213> Artificial Sequence 










<220> 




















<223> Mutant rep protein: rep78 


376 GCG 






<400> 141 


















Thr Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He Lys Val Pro Ser 


Asp 


Leu Asp 


1 






5 








10 




15 


Glu His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser Phe Val Asn Trp 


Val 


Ala Glu 






20 






25 


30 




Lys Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp Met Asp Leu 


Asn 


Leu He 




35 










40 


45 






Glu Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu Lys Leu Gin Arg 


Asp 


Phe Leu 


50 










55 




60 






Thr Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala Pro Glu Ala Leu 


Phe 


Phe Val 


65 








70 




75 




80 


Gin Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe His Met His Val 


Leu 


Val Glu 








85 






90 




95 


Thr Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg Phe Leu 


Ser 


Gin He 






100 










105 


110 




Arg Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr Arg Gly He Glu 


Pro 


Thr Leu 




115 










120 


125 






Pro Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg Asn Gly Ala 


Gly Gly Gly 


130 










135 




140 






Asn Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He Pro Asn Tyr Leu 


Leu 


Pro Lys 


145 








150 






155 




160 
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Thr 


Gin 


Pro 


Glu 


Leu Gin Trp Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 

W Vw -fc 


ASP 


Ala Pro 


Val 


He 




210 










215 




Met 


Glu 


Leu 


Val 


Gly Trp 


Leu 


Val 


-^_* ~j 










230 






m n 


x x. 


Tie 

X. X w 


Gin 


Glu 


Asp 


Gin 


Ala 








245 








ttj w J. 




Opr 

>J Ci -1- 




Ser 


Gin 


He 


Lys 








260 

a o w 










lie 
j> j- c 


Met 


Ser 

-X* 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu 


Asn 


He 


Ser 


Ser 


Asn 




A ^ V 










295 




Son 


Glv 

Vj -1_ 


Tvr 

J» jr 


Ren 

X*lJ U 


Pro 


Gin 


Tyr 


Ala 












310 








Tivs 


TjVS 


Phe 


Gly Lys Arg Asn 










325 








111X 


T" V» -y- 
X XXX 




T ,VQ 


Thr 


Asn 


He 


Ala 








340 










Phe 


Tvr 


Glv 


Cvs 


Val 


Asn 


Trp 


Thr 






J —J —J 










360 


Cvs 


Val 


As 13 


Lvs 


Met 


Val 


He 


Ala 




370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 

J U J 










390 






Val 


Asd 


Gin 


Lvs 


Cys 


Lys 


Ser 


Ser 










405 








lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 








420 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 






435 










440 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 




450 










455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


465 










470 






Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 










485 








Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 








500 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 






515 










520 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg 




530 










535 




Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg 


545 










550 






Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 










565 








Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 








580 










He 


His 


His 


He 


Met 


Gly Lys Val 






595 










600 


Leu 


Val 


Asn 


Val 


Asp 


Leu Asp Asp 




610 










615 





Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 




Arg 


Lys 


Arg Leu 


Val 


Ala 


Gin 


His 


185 










190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 








205 








Arg 


Ser 


Lys 


Thr 
220 


Ser 


Ala 


Arg 


Tyr 


Asp 


Lys 


Gly He 


Thr 


Ser 


Glu 


Lys 






235 










240 


Ser 


Tyr 
250 


He 


Ser 


Phe 


Asn 


Ala 
255 


Ala 


Ala 


Ala 


Leu Asp 


Asn 


Ala Gly Lys 


265 










270 






Pro Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 










285 








Arg 


He 


Tyr 


Lys 
300 


He 


Leu 


Glu 


Leu 


Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp Ala 






315 










320 


Thr 


He 


Trp 


Leu 


Phe 


Gly Pro Ala 




330 










335 




Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 


345 










350 






Asn 


Glu 


Asn 


Phe 


Pro 


Phe Asn Asp 










365 








Trp 


Glu 


Glu Gly 


Lys 


Met 


Thr 


Ala 








380 










He 


Leu 


Gly Gly 


Ser 


Lys 


Val 


Arg 






395 






* 




400 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 




410 








415 




Cys 


Ala 


Val 


He 


Asp 


Gly Asn Ser 


425 










430 






Leu 


Gin 


Asp Arg 


Met 


Phe 


Lys 


Phe 










445 








Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 








460 










Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




475 










480 


Gly Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 




490 










495 




Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 


505 










510 






Glu 


Ala 


Ser 


He 


Asn 


Tyr Ala Asp 










525 








His 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 








540 










Met 


Asn 


Gin 
555 


Asn 


Ser 


Asn 


He 


Cys 
560 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 




570 








575 




Lys 


Ala 


Tyr 


Gin 


Lys 


Leu Cys 


Tyr 


585 








590 






Pro Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 










605 








Cys 


He 


Phe 


Glu 
620 


Gin 









<210> 142 
<211> 397 
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<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep 52 376 GCG 



<400> 142 



Met 


Glu 


JjcU Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly He 


Thr 


Ser 


Glu 


JJjr to 


1 






5 










10 








15 




Gin Trp 


J.J.6 utJLIl 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He Ser 


Phe 


Asn 


Ala 


Al a 






20 










25 








30 






Ser 


Asn 




Ser 


Gin 


He 


Lys 
40 


Ala 


Ala 


Leu Asp 


Asn 
45 


Ala 


Gly 


T.vc 


lie 


Met 


OCX JjcU 


Thr 


Lys 


Thr 


Ala 


Pro Asp 


Tyr Leu 


Val Gly Gin 






50 








55 








60 










Pro 


Val 


kjJ.U Hsp 


He 


Ser 


Ser Asn Arg 


He 


Tyr Lys 


He 


Leu 


Glu 




65 








70 










75 








80 


Asn Gly 


iyr nop 


Pro 


Gin 


Tyr Ala Ala 


Ser 


Val Phe 


Leu Gly 


Trp 


Ala 








85 










90 








95 




Thr Lys 


ijys fne 


Gly 


Lys 


Arg Asn 


Thr 


He 


Trp Leu 


Phe Gly 


Pro 


Al a 






10 0 

X u u 










105 








110 






Thr 


Thr 


u±y jjyts 


Thr 


Asn He 


Ala 


Glu 


Ala 


He Ala 


His 


Thr 


Val 


C J- {J 






IX J 








120 








125 








Phe 


Tyr 


^j-y <~ys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn Phe 


Pro 


Phe 


Asn 






130 






135 








140 










Cys 


Val 




Met 


Val 


He 


Ala 


Trp Glu Glu Gly 


Lys 


Met 


Thr 


Ala 


145 








150 










155 








160 


Lys 


Val 


Val Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly Gly 


Ser 


Lys 


Val 


Arg 






165 










170 








175 




Val 


Asp 


Gin Lys 
180 


Cys 


Lys 


Ser 


Ser 


Ala 
185 


Gin 


He Asp 


Pro 


Thr 
190 


Pro 


Val 


He 


Val 


Thr Ser 


Asn' 


Thr 


Asn 


Met 


Cys 


Ala 


Val He 


Asp Gly Asn 


Ser 






195 








200 








205 








Thr 


Thr 


Phe Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin Asp Arg 


Met 


Phe 


Lys 


Phe 




210 








215 








220 










Glu 


Leu 


Thr Arg 


Arg Leu Asp His 


Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 


225 






230 










235 








240 


Glu 


Val 


Lys Asp 


Phe 
245 


Phe 


Arg 


Trp 


Ala 


Lys 
250 


Asp His 


Val 


Val 


Glu 
255 


Val 


Glu 


His 


Glu Phe 


Tyr Val 


Lys 


Lys 


Gly Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 






260 










265 








270 






Pro 


Ser 


Asp Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg Val 


Arg 


Glu 


Ser 


Val 






275 






280 








285 








Ala 


Gin 


Pro Ser 


Thr 


Ser Asp Ala 


Glu 


Ala 


Ser He 


Asn 


Tyr 


Ala 


Asp 




290 








295 








300 










Arg Tyr 


Gin Asn 


Lys 


Cys 


Ser Arg 


His 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 


305 








310 










315 








320 


Phe 


Pro 


Cys Arg 


Gin 


Cys 


Glu Arg 


Met 


Asn 


Gin Asn 


Ser 


Asn 


He 


Cys 






325 








330 








335 




Phe 


Thr 


His Gly 


Gin 


Lys 


Asp Cys 


Leu 


Glu 


Cys Phe 


Pro 


Val 


Ser 


Glu 






340 










345 








350 






Ser 


Gin 


Pro Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala 


Tyr Gin 


Lys 


Leu 


Cys 


Tyr 






355 








360 




365 








He 


His 


His He 


Met 


Gly Lys Val 


Pro Asp Ala Cys 


Thr 


Ala 


Cys 


Asp 




370 








375 








380 










Leu 


Val 


Asn Val 


Asp 


Leu Asp Asp 


Cys 


He 


Phe Glu 


Gin 









385 390 395 



<210> 143 
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<212> PRT 
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<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 376 GCG 



<400> 143 



Thr 


Ala 


Glv 


Phe 


Tvr 

x jr j. 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 


1 








—j 










10 










15 






His 


Leu 


Pro 


Glv 


He 


Ser 


Asr> 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 
















25 










30 






XI jr kZ> 


Glu 


x x^s 


Glu 


Leu 

*J v^- V-A 


Pro 


Pro 


Asp 


Ser Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 




-5 3 










40 










45 








OX IX 


Gin 


Ala 


* X ^ 


Leu 

JJW \X 


Thr 


Val 


Ala 


Glu Lys 


Leu Gin Arg 


Asp 


Phe 


Leu 




en 




















60 










Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 


o o 






70 










75 










80 


Gin 


Phe 

cue 


Glu 


XI jr O 


Glv 


Glu 

L4 


Ser 

V** 


Tvr 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 








ft R 










90 










95 




Thir 


Thi* 

-L. H I 


Glv 


Val 


Lvs 


Ser 


Met 


Val 


Leu Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 














105 










110 








Glu 


Lys 


Leu 


He 

X X 


Gin 

**-J ^L, li 


Ara 


He 

^ 


Tyr Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 




JL JL 3 










120 










125 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg 


Asn Gly Ala 


Gly Gly 


Gly 




i "*o 










135 

X J J 










140 










Asn 


Lvs 


Val 


Val 


Asp 


Glu 


Cvs 


Tvr 


He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 


145 








150 










155 










160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Tro 


Ala 


Trp Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 










165 

JV w 










170 










175 




Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 






180 

v^f W 










185 










190 






Leu 


Thr 


His 
195 


Val 


Ser 


Gin 


Thr 


Gin 
200 


Glu 


Gin 


Asn 


Lys 


Glu 
205 


Asn 


Gin 


Asn 


Pro 


Asn 
210 


Ser 


Asp 


Ala 


Pro 


Val 
215 


He 


Arg 


Ser 


Lys 


Thr 
220 


Ser 


Ala 


Arg 


Tyr 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


225 










230 










235 










240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 








245 










250 










255 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala Gly 


Lys 








260 










265 










270 






He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp 


Tyr 


Leu 


Val 


Gly Gin 


Gin 






275 








280 










285 








Pro 


Val 
290 


Glu 


Asp 


He 


Ser 


Ser 
295 


Asn 


Arg 


He 


Tyr 


Lys 
300 


He 


Leu 


Glu 


Leu 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp 


Ala 


305 










310 










315 










320 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly Pro 


Ala 










325 










330 










335 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 






340 










345 










350 






Phe 


Tyr 


Gly 
355 


Cys 


Val 


Asn 


Trp 


Thr 
360 


Asn 


Glu 


Asn 


Phe 


Pro 
365 


Phe 


Asn 


Asp 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Ala 


Trp 


Glu 


Glu Gly Lys 


Met 


Thr 


Ala 




370 










375 










380 










Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly Gly Ser 


Lys 


Val 


Arg 


385 










390 










395 










400 


Val 


Asp 


Gin 


Lys 


Cys 
405 


Lys 


Ser 


Ser 


Ala 


Gin 
410 


He 


Asp 


Pro 


Thr 


Pro 
415 


Val 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 


Asp 


Gly Asn 


Ser 








420 










425 










430 






Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp Arg Met 


Phe 


Lys 


Phe 
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435 




440 


445 








Glu 


Leu 


Thr Arg Arg 


Leu Asp 


His Asp Phe Gly Lys 


Val 


Thr 


Lys 


Gin 




450 




455 


460 










Glu 


Val 


Lys Asp Phe 


Phe Arg 


Trp Ala Lys Asp His 


Val 


Val 


Glu 


Val 


465 






470 


475 








480 


Glu 


His 


Glu Phe Tyr 


Val Lys 


Lys Gly Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 






485 




490 






495 




Pro 


Ser 


Asp Ala Asp 


He Ser 


Glu Pro Lys Arg Val 


Arg 


Glu 


Ser 


Val 






500 




505 




510 






Ala 


Gin 


Pro Ser Thr 


Ser Asp 


Ala Glu Ala Ser He 


Asn 


Tyr 


Ala 


Asp 






515 




520 


525 






Arg 


Leu 


Ala Arg Gly 


His Ser 


Leu 












530 




535 













<210> 144 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep 40 376 GCG 



<400> 144 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly He 


Thr 


Ser 


Glu Lys 


1 








5 










10 








15 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He Ser 


Phe 


Asn 


Ala Ala 








20 










25 








30 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly Lys 






35 










40 








45 






He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr Leu 


Val 


Gly 


Gin Gin 




50 










55 








60 








Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr Lys 


He 


Leu 


Glu Leu 


65 










70 










75 






80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin Tyr 


Ala 


Ala 


Ser 


Val Phe 


Leu 


Gly 


Trp Ala 










85 










90 








95 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp Leu 


Phe 


Gly 


Pro Ala 








100 










105 








110 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He Ala 


His 


Thr 


Val Pro 






115 










120 








125 






Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn Phe 


Pro 


Phe 


Asn Asp 




130 










135 








140 








Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Ala 


Trp 


Glu 


Glu Gly 


Lys 


Met 


Thr Ala 


145 










150 










155 






160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly Gly 


Ser 


Lys 


Val Arg 










165 










170 








175 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He Asp 


Pro 


Thr 


Pro Val 








180 










185 






190 




He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val He 


Asp 


Gly 


Asn Ser 






195 










200 






205 






Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp Arg 


Met 


Phe 


Lys Phe 




210 










215 








220 








Glu 


Leu 


Thr 


Arg 


Arg 


Leu Asp 


His 


Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys Gin 


225 










230 










235 






240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg 


Trp 


Ala 


Lys 


Asp His 


Val 


Val 


Glu Val 










245 










250 








255 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly 


Gly 


Ala Lys 


Lys 


Arg 


Pro Ala 








260 










265 








270 




Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg Val 


Arg 


Glu 


Ser Val 






275 










280 






285 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


Glu 


Ala 


Ser He 


Asn 


Tyr 


Ala Asp 




290 










295 








300 
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Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 145 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep 78 381 GCG 



<400> 145 



rp V-k *w* 

inr 


a j. a 




rue 


Tyr 


Glu 


He 


Vdl 


Tla 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


nap 


•* 

X 






5 










1U 










15 




Glu 


His 


Leu 


Pro 


Gly 


He. 


Ser 


Asp 


Ser 


Phe 


Val 


Asn Trp 


Val 


Ala 


Glu 








20 








2 b 










30 






±jy S 


urJ.U 


irp 




T . Al 1 


Pro 


Pro 


nop 


OCX 






Asp 


Leu 


Asn 


Leu 


Tie 

IXC 




35 










ft U 










45 








Vj-LU 


uin 


7\ "1 -a 

/*j.a 


irro 


T .ai 1 


Thr 


Val 








lieu 


Gin Arg 


Asp 


Phe 


JJCU 




50 










55 










60 










Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 


65 








70 




















DU 


.bin 


irne 


bill 


jjys 


ijiy 


Glu 


Ser 


ryr 


XT XlC 






His 


Val 


Leu 


Val 


\J-L U 








0 c 

OD 










OA 










95 




Thr 


J. I IX 


uiy 


V al 
10 U 


T.17Q 

J_> y 0 


Ser 


Met 


Val 

V d-L 


1 AC 
1U t> 


\j j. y 




Phe 


Leu 


Ser 
110 


Gin 


lie 

J. j» 






T.VQ 

J: 




He 
>i> j- 


Gin Arg 


He 


Tvr 


**i-y 


Glv 


He 


Glu 


Pro 


Thr 


Leu 

Ai* \m** WA 






115 










120 










125 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg 


Asn 


Gly Ala 


Gly Gly 


Gly 




130 










135 










140 










Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr Leu 


Leu 


Pro 


Lys 


145 










150 










155 










160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu 


Gin Tyr 


Leu 










165 










170 










175 




Ser 


Ala 


Cys 


Leu 
180 


Asn 


Leu 


Thr 


Glu 


Arg 
185 


Lys 


Arg 


Leu 


Val 


Ala 
190 


Gin 


His 


Leu 


Thr 


His 
195 


Val 


Ser 


Gin 


Thr 


Gin 
200 


Glu 


Gin 


Asn 


Lys 


Glu 
205 


Asn 


Gin 


Asn 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys 


Thr 


Ser 


Ala Arg 


Tyr 




210 










215 










220 










Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


225 










230 










235 










240 


Gin 


Trp 


He 


Gin 


Glu 


Asp Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 








245 










250 










255 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala Gly 


Lys 








260 










265 










270 






He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin 


Gin 






275 








280 






285 








Pro 


Val 
290 


Glu 


Asp 


He 


Ser 


Ser 
295 


Asn 


Arg 


He 


Tyr 


Lys 
300 


He 


Leu 


Glu 


Leu 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp 


Ala 


305 










310 










315 










320 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly Pro 


Ala 










325 










330 










335. 




Thr 


Thr 


Gly 


Lys 
340 


Thr 


Asn 


He 


Ala 


Glu 
345 


Ala 


He 


Ala 


His 


Thr 
350 


Val 


Pro 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 






355 










360 










365 








Cys 


val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly Ala 


Met 


Thr 


Ala 


370 










375 










380 










Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly 


Gly Ser 


Lys 


Val 


Arg 
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385 










390 










395 








400 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He Asp 


Pro 


Thr 


Pro 


Val 








405 










410 








415 




lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val He 


Asp Gly 


Asn 


Ser 








420 










425 








430 






Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp Arg Met 


Phe 


Lys 


Phe 






435 










440 








445 








Glu 


Leu 


Thr Arg Arg 


Leu Asp 


His 


Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 




450 










455 








460 










Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp Ala Lys 


Asp His 


Val 


Val 


Glu 


Val 


465 






470 










475 








480 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly 


Ala Lys 


Lys 


Arg 


Pro 


Ala 










485 










490 








495 




Pro 


Ser 


Asp Ala Asp 


lie 


Ser 


Glu 


Pro 


Lys 


Arg Val 


Arg 


Glu 


Ser 


Val 








500 










505 








510 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser He 


Asn 


Tyr 


Ala Asp 






515 










520 








525 








Arg 


Tyr 
530 


Gin 


Asn 


Lys 


Cys 


Ser 
535 


Arg 


His 


Val 


Gly Met 
540 


Asn 


Leu 


Met 


Leu 


Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


Met 


Asn 


Gin Asn 


Ser 


Asn 


He 


Cys 


545 






550 










555 








560 


Phe 


Thr 


His 


Gly Gin 


Lys 


Asp 


Cys 


Leu 


Glu 


Cys Phe 


Pro 


Val 


Ser 


Glu 










565 










570 








575 




Ser 


Gin 


Pro 


Val 
580 


Ser 


Val 


Val 


Lys 


Lys 
585 


Ala 


Tyr Gin 


Lys 


Leu 
590 


Cys 


Tyr 


He 


His 


His 


He 


Met 


Gly Lys 


Val 


Pro Asp 


Ala Cys 


Thr 


Ala 


Cys 


Asp 






595 










600 








605 








Leu 


Val 
610 


Asn 


Val 


Asp 


Leu 


Asp 
615 


Asp 


Cys 


He 


Phe Glu 
620 


Gin 









<210> 146 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep 52 3 81 GCG 



<400> 146 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly He 


Thr 


Ser 


Glu Lys 


1 








5 








10 








15 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He Ser 


Phe 


Asn 


Ala Ala 






20 










25 








30 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly Lys 






35 








40 








45 






He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr Leu 


Val 


Gly 


Gin Gin 




50 








55 








60 








Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr Lys 


He 


Leu 


Glu Leu 


65 








70 








75 






80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val Phe 


Leu Gly 


Trp Ala 








85 










90 








95 


Thr 


Lys 


Lys 


Phe 
100 


Gly 


Lys 


Arg 


Asn 


Thr 
105 


He 


Trp Leu 


Phe 


Gly 
110 


Pro Ala 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He Ala 


His 


Thr 


Val Pro 






115 








120 








125 






Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn Phe 


Pro 


Phe 


Asn Asp 




130 








135 








140 








Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp' 


Trp 


Glu 


Glu Gly Ala 


Met 


Thr Ala 


145 










150 










155 






160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly Gly 


Ser 


Lys 


Val Arg 



165 170 175' 



WO 03/018820 



PCT7IB02/04087 



-178- 



Val Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro Thr 


Pro 


Val 




180 










185 








190 






lie Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 


Asp Gly Asn 


Ser 




195 










200 

mm \r W 










205 






Thr Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp 


Arg Met Phe 


Lys 


Phe 


210 










215 










220 








Glu Leu 


Thr Arg Arg Leu Asp 


His 


Asp 


Phe Gly 


Lys Val Thr Lys 


Gin 


225 








230 










235 








^ *i w 


Glu Val 


Lys Asp 


Phe 


Phe 


Arg 


T-rn 


Ala 


Lys 


Asp 


His 


Val Val 


Glu 


Val 








245 










250 








255 




Glu His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala 


Lys 


Lys Arg 


Pro 


Ala 






260 










265 








270 






Pro Ser 


Asp 


Ala 


Asp 


He 


Ser 


VJ7 JL U 


Pro 


Lys 


Arg 


Val 


Arg Glu 


Ser 






275 










280 










285 






Ala Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser 


He Asn Tyr Ala 


Asp 


290 










295 










300 








Arg Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


His 


Val 


Gly 


Met 


Asn Leu 


It M — -i— 

Met 




305 








310 










315 








J \J 


Phe Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


Met 


Asn 


Gin 


Asn 


Ser Asn 


He 








325 










330 








335 




Phe Thr 


His 


Gly Gin Lys 


Asp 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro Val 


Ser 


Glu 






340 










345 








350 






Ser Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala 


Tyr 


Gin 


Lys Leu 


Cys 


Tvr 




355 










360 










365 






lie His 


His 


lie 


Met 


Gly 


Lys 


Val 


Pro 


Asp 


Ala 


Cys 


Thr Ala 


Cys 




370 










375 










380 








Leu Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 


Cys 


He 


Phe 


Glu 


Gin 






385 








390 










395 










<210> 147 


























<211> 536 


























<212> PRT 


























<213> Artificial Sequence 
















• 


<220> 




























<223> Mutant rep protein: rep 68 381 GCG 










<400> 147 


























Thr Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser Asp 


Leu 


Asp 


1 






5 










10 








15 




Glu His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn Trp Val 


Ala 


Glu 






20 








25 








30 






Lys Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 


Asp 


Leu Asn 


Leu 


He 




35 










40 










45 






Glu Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu 


Gin Arg Asp 


Phe 


Leu 


50 










55 








60 








Thr Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu Phe 


Phe 


Val 


65 




70 










75 








80 


Gin Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val Leu 


Val 


Glu 








85 










90 








95 




Thr Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly 


Arg 


Phe 


Leu Ser 


Gin 


He 






100 










105 




110 






Arg Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 


Arg 


Gly 


He 


Glu Pro 


Thr 


Leu 




115 










120 










125 






Pro Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg 


Asn 


Gly Ala Gly Gly 


Gly 


130 










135 










140 








Asn Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu Leu 


Pro 


Lys 


145 








150 










155 








160 


Thr Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu Gin 


Tyr 


Leu 








165 








170 








175 




Ser Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


Arg 


Leu 


Val Ala 


Gin 


His 
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180 



Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 








215 




Met 


Glu 


Leu 


Val Gly Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin Glu Asp 


Gin Ala 








245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 


■ 








295 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr Ala 


305 










310 






Thr 


Lys 


Lys 


Phe Gly 


Lys 


Arg Asn 










325 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






340 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 






355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 




370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 










405 








He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 








420 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 






435 










440 


Glu 


Leu 


Thr 


Arg Arg 


Leu Asp 


His 




450 










455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


465 










470 






Glu 


His 


Glu 


Ehe Tyr Val 


Lys 


Lys 










485 








Pro 


Ser 


Asp 


Ala Asp 


He 


Ser 


Glu 








500 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 






515 










520 


Arg 


Leu 


Ala 


Arg Gly His 


Ser 


Leu 




530 










535 





185 








190 






Glu 


Gin 


Asn Lys 


Glu 


Asn 


Gin 


Asn 






205 








Arg 


Ser 


Lys Thr 


Ser 


Ala 


Arg 


Tyr 






220 










Asp 


Lys 


Gly He 


Thr 


Ser 


Glu 


Lys 






235 








240 


Ser 


Tyr 


He Ser 


Phe 


Asn 


Ala 


Ala 




250 








255 




Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly 


Lys 


265 








270 






Pro Asp 


Tyr Leu 


Val 


Gly 


Gin 


Gin 








285 








Arg 


He 


Tyr Lys 


He 


Leu 


Glu 


Leu 






300 










Ala 


Ser 


Val Phe 


Leu Gly 


Trp 


Ala 






315 








320 


Thr 


He 


Trp Leu 


Phe 


Gly 


Pro 


Ala 




330 








335 




Glu 


Ala 


He Ala 


His 


Thr 


Val 


Pro 


345 








350 






Asn 


Glu 


Asn Phe 


Pro 


Phe 


Asn 


Asp 








365 








Trp 


Glu 


Glu Gly 


Ala 


Met 


Thr 


Ala 






380 










He 


Leu 


Gly Gly 


Ser 


Lys 


Val 


Arg 






395 








400 


Ala 


Gin 


He Asp 


Pro 


Thr 


Pro 


Val 




410 






415 




Cys 


Ala 


Val He 


Asp 


Gly 


Asn 


Ser 


425 








430 






Leu 


Gin 


Asp Arg 


Met 


Phe 


Lys 


Phe 








445 








Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 






460 










Ala 


Lys 


Asp His 


Val 


Val 


Glu 


Val 




475 








480 


Gly Gly 


Ala Lys 


Lys Arg 


Pro 


Ala 




490 








495 




Pro 


Lys 


Arg Val 


Arg 


Glu 


Ser 


Val 


505 








510 






Glu 


Ala 


Ser He 


Asn 


Tyr 


Ala 


Asp 



525 



<210> 148 

<211> 312 

<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep40 381 GCG 



<400> 148 

Met Glu Leu Val Gly Trp Leu Val 

1 5 
Gin Trp He Gin Glu Asp Gin Ala 

20 

Ser Asn Ser Arg Ser Gin He Lys 
35 40 



Asp Lys Gly He Thr Ser Glu Lys 

10 15 
Ser Tyr He Ser Phe Asn Ala Ala 
25 .30 
Ala Ala Leu Asp Asn Ala Gly Lys 

45 
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He 


Met 


Ser Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp Tyr Leu Val Gly Gin Gin 




50 








55 




60 






Pro 


Val 


Glu Asp 


He 


Ser 


Ser 


Asn Arg He Tyr Lys He Leu 


Glu 


Leu 


65 








70 






75 




80 


Asn 


Gly 


Tyr Asp 


Pro 


Gin Tyr 


Ala 


Ala Ser Val Phe Leu Gly Trp Ala 








85 








90 


95 




Thr 


Lys 


Lys Phe Gly 


Lys 


Arg 


Asn 


Thr He Trp Leu Phe Gly Pro Ala 






100 










105 110 






Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 


Glu Ala He Ala His Thr 


Val 


Pro 






115 








120 


125 






Phe 


Tvr 


Gly Cys 


Val 


Asn 


Trp 


Thr 


Asn Glu Asn Phe Pro Phe 


Asn Asp 




X J V 








135 




140 






Cys 


Val 


Asp Lys 


Met 


Val 


He 


Trp Trp Glu Glu Gly Ala Met 




Ala 


145 








ISO 






155 




160 


Lys 


Val 


Val Glu 


Ser 


Ala 


Lys 


Ala 


He Leu Gly Gly Ser Lys 


Val 


Arg 








165 








170 


175 




Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser 


Ser 


Ala Gin He Asp Pro Thr 


Pro 


Val 






180 










185 190 






He 


Val 


Thr Ser 


Asn 


Thr 


Asn 


Met 


Cys Ala Val He Asp Gly Asn 


Ser 






195 








200 


205 






Thr 


Thr 


Phe Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg Met Phe 


Lys 


Phe 




210 








215 




220 






Glu 


Leu 


Thr Arg Arg 


Leu Asp 


His 


Asp Phe Gly Lys Val Thr 


Lys 


Gin 


225 








230 






235 




240 


Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg 


Trp 


Ala Lys Asp His Val Val 


Glu 


Val 








245 








250 


255 




Glu 


His 


Glu Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys Lys Arg 


Pro 


Ala 






260 










265 270 






Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 


Pro Lys Arg Val Arg Glu 


Ser 


Val 






275 








280 


285 






Ala 


Gin 


Pro Ser 


Thr 


Ser 


Asp 


Ala 


Glu Ala Ser He Asn Tyr 


Ala 


Asp 




290 








295 




300 






Arg 


Leu 


Ala Arg Gly 


His 


Ser 


Leu 








305 








310 













<210> 149 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 382 GCG 



<400> 149 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He Lys Val Pro Ser Asp 


Leu 


Asp 


1 








5 








10 


15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser Phe Val Asn Trp Val Ala Glu 








20 






25 30 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp Met Asp Leu Asn 


Leu 


He 






35 










40 


45 






Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu Lys Leu Gin Arg Asp 


Phe 


Leu 




50 










55 




60 






Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala Pro Glu Ala Leu Phe 


Phe 


Val 


65 








70 




75 




80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe His Met His Val Leu 


Val 


Glu 










85 








90 


95 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg Phe Leu Ser 


Gin 


He 








100 










105 110 






Arg Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr Arg Gly He Glu Pro 


Thr 


Leu 






115 










120 


125 






Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg Asn Gly Ala Gly Gly Gly 
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130 



7V 


X i r <— "v 

ijys 


Val 


val 


145 








Thr 


Gin 


Pro 


Glu 


Ser 


Ala 


Cys 


Leu 






180 


Leu 


Thr 


His 


Val 






195 




Pro 


Asn 


Ser 


Asp 




210 






Met 


Glu 


Leu 


• — * 

Val 


225 








Gin 


•Tro 


He 


Gin 


Ser 


Asn 


Ser 


Arcr 








260 


lie 


Met 


Ser 


Leu 






275 




Pro 


Val 


Glu 


Asp 




290 






Asn 


Gly 


Tyr 


Asp 


305 








Thr 


Lys 


Lvs 


Phe 


Thr 


Thr 


Gly 


Lys 








340 


Phe 


Tvr 


Gly 


Cys 






355 




Cys 


Val 


Asp 


Lys 
* 




370 






Lys 


Val 


Val 


Glu 


385 








Val 


Asp 


Gin 


Lys 


He 


Val 


Thr 


Ser 








420 


Thr 


Thr 


Phe 


Glu 






435 




Glu 


Leu 


Thr 


Arg 




450 






Glu 


Val 


Lys 


Asp 


465 








Glu 


His 


Glu 


Phe 


Pro 


Ser 


Asp 


Ala 








500 


Ala 


Gin 


Pro 


Ser 






515 




Arg 


Tyr 


Gin 


Asn 




530 






Phe 


Pro 


Cys 


Arg 


545 








Phe 


Thr 


His 


Gly 


Ser 


Gin 


Pro 


Val 








580 


He 


His 


His 


He 






595 




Leu 


Val 


Asn 


Val 



610 



135 



Asp 


Glu 


Cys 


Tyr 




150 






Leu 


/"IT a 

Gin 


Trp 


Ala 


165 








Asn 


Leu 


Thr 


Glu 


Ser 


Gin 


Thr 


Gin 








200 


Ala 


Pro 


Val 


He 






215 




Gly 


Trp 


Leu 


Val 




230 






Glu 


Asp 


Gin 


Ala 


245 








Ser 


Gin 


He 


Lys 


Thr 


Lys 


Thr 


Ala 


• 






280 


He 


Ser 


Ser 


Asn 






295 




Pro 


Gin 


Tyr 


Ala 




310 






Gly 


Lys 


Arg 


Asn 


325 








Thr 


Asn 


He 


Ala 


Val 


Asn 


Trp 


Thr 








360 


Met 


Val 


He 


Trp 






375 




Ser 


Ala 


Lys 


Ala 




390 






Cys 


Lys 


Ser 


Ser 


405 








Asn 


Thr 


Asn 


Met 


His 


Gin 


Gin 


Pro 








440 


Arg 


Leu 


Asp 


His 






455 




Phe 


Phe 


Arg 


Trp 




470 






Tyr 


Val 


Lys 


Lys 


485 








Asp 


He 


Ser 


Glu 


Thr 


Ser 


Asp 


Ala 








520 


Lys 


Cys 


Ser 


Arg 






535 




Gin 


Cys 


Glu 


Arg 




550 






Gin 


Lys 


Asp 


Cys 


565 








Ser 


Val 


Val 


Lys 


Met 


Gly 


Lys 


Val 








600 


Asp 


Leu 


Asp 


Asp 



615 



140 

He Pro Asn Tyr 
155 

Trp Thr Asn Met 
170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 

220 

Asp Lys Gly He 
235 

Ser Tyr lie Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg He Tyr Lys 

300 

Ala Ser Val Phe 
315 

Thr He Trp Leu 
330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 

380 

He Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 

460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 

His Val Gly Met 

540 

Met Asn Gin Asn 
555 

Leu Glu Cys Phe 
570 

Lys Ala Tyr Gin 
585 

Pro Asp Ala Cys 

Cys He Phe Glu 

620 



Leu 


Leu 


Pro 


Lys 








160 


Glu 


Gin 


Tyr 


Leu 






175 




Val 


Ala 


Gin 


His 




190 






Glu 


Asn 


Gin 


Asn 


205 








Ser 


Ala 


Arcr 


Tyr 


Thr 


Ser 


Glu 


Lvs 








240 


Phe 


Asn 


Ala 


Ala 






255 




Asn 


Ala 


Gly 


Lys 




270 






Val 


Gly 


Gin 


Gin 


285 








He 


Leu 


Glu 


Leu 


Leu 


Gly 


Trp 


Ala 








320 


Phe 


Gly 


Pro 


Ala 






335 




His 


Thr 


Val 


Pro 




350 






Pro 


Phe 


Asn 


Asp 


365 








Lys 


Ala 


Thr 


Ala 


Ser 


Lys 


Val 


Arg 








400 


Pro 


Thr 


Pro 


Val 






415 




Asp 


Gly 


Asn 


Ser 




430 






Met 


Phe 


Lys 


Phe 


445 








Val 


Thr 


Lys 


Gin 


Val 


Val 


Glu 


Val 








480 


Lys 


Arg 


Pro 


Ala 






495 




Arg 


Glu 


Ser 


Val 




510 






Asn 


Tyr 


Ala 


Asp 


525 








Asn 


Leu 


Met 


Leu 


Ser 


Asn 


He 


Cys 








560 


Pro 


Val 


Ser 


Glu 






575 




Lys 


Leu 


Cys 


Tyr 




590 






Thr 


Ala 


Cys 


Asp 



605 
Gin 
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<210> 150 

<211> 397 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep 52 382 GCG 



<400> 150 



Met 


Glu 


Leu Val Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu Lys 


1 




5 










10 










15 


Gin 


Trp 


He Gin Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala Ala 




20 






25 










30 




Ser 


Asn 


Ser Arg Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn Ala Gly Lys 






35 






40 










45 






lie 


Met 


Ser Leu Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


. Gly Gin Gin 




50 






55 










60 








Pro 


Val 


Glu Asp He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


lie 


Leu 


Glu Leu 


65 




70 










75 








80 


Asn 


Gly 


Tyr Asp Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp Ala 




85 










90 










95 


Thr 


Lys 


Lys Phe Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


13 Via 

rue 


Gly 


Pro Ala 






100 








105 










110 




Thr 


Thr 


Gly Lys Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val Pro 






115 






1<£ U 










125 






Phe 


Tyr 


Gly Cys Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 








JL J D 










140 








Cys 


Val 


Asp Lys Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly 


Lys 


Ala 


Thr Ala 


145 






150 










155 








160 


Lys 


Val 


Val Glu Ser 


Ala 


Lys 


Ala 


He 


Leu Gly Gly 


Ser 


Lys 


Val Arg 




165 










170 










175 


Val 


Asp 


Gin Lys Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro Val 






180 








185 










190 




He 


Val 


Thr Ser Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 


Asp 


Gly Asn Ser 






195 






200 










205 






Thr 


Thr 


Phe Glu His 


Gin 


Gin 


Pro 


Leu 


Gin Asp 


Arg 


Met 


Phe 


Lys Phe 




210 






215 










220 








Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys Gin 


225 




230 










235 








240 


Glu 


Val 


Lys Asp Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu Val 






245 










250 










255 


Glu 


His 


Glu Phe Tyr 


Val 


Lys 


Lys 


Gly 


Gly Ala 


Lys 


Lys 


Arg 


Pro Ala 






260 








265 










270 




Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser Val 






275 






280 










285 






Ala 


Gin 


Pro Ser Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser 


He 


Asn 


Tyr Ala Asp 




290 






295 










300 








Arg 


Tyr 


Gin Asn Lys 


Cys 


Ser 


Arg 


His 


Val 


Gly Met 


Asn 


Leu 


Met Leu 


305 






310 










315 








320 


Phe 


Pro 


Cys Arg Gin 


Cys 


Glu 


Arg 


Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He Cys 






325 










330 










335 


Phe 


Thr 


His Gly Gin 


Lys 


Asp 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser Glu 






340 








345 










350 




Ser 


Gin 


Pro Val Ser 


Val 


Val 


Lys 


Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys Tyr 






355 






360 








365 






He 


His 


His He Met 


Gly 


Lys 


Val 


Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys Asp 




370 






375 










380 








Leu 


Val 


Asn Val Asp 


Leu 


Asp 


Asp 


Cys 


He 


Phe 


Glu 


Gin 







385 390 395 
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<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep 68 382 GCG 



<400> 151 



X XIX 


Ala 




-ir li.tr 


xyxr 


Glu 


He 

-L- ~i- W 


Val 

V CI -1- 


He 

X Xv? 


TiVS 

XJjr £> 


Val 

V CI X 


Pro 


Ser Asp 


Leu Asp 


X 








c 
o 










X \J 








15 




UJLs 




if X \J 




Tie 




no ^ 




Phe 

XT HC 


Val 


Asn 


Trp Val 


Ala Glu 








O A 
^ U 








^ o 








30 




jjys 


uxu 


xrp 

J O 






Pro 






WW mm 


no 


Met 


Asp 


Leu Asn 
45 


Leu He 


Glu 


Gin 

_5 SJ 


Ala 


Pro 


Leu 


Thr 


Val 
oo 


Ala 


Glu 


Lys 


Leu 


Gin 
60 


Arg Asp 


Phe Leu 


X XXX 


(31 11 
urX U 


X x 


A T"ff 


^9 


Val 


h_j g a* 




Ala 


XT J- W 


Glu 


Ala 


Leu Phe 


Phe Val 


DO 








/ u 










/ o 






80 




XT I J.™ 


urx lx 


XJ Jr o 


VJJ. jr 


Glu 




Tvr 
xyx 




His 

11 -L. fc_> 


Met 


His 


Val Leu 


Val Glu 








OO 










on 








95 


X XIX 




Gly 


V d _L 




OCX 




Val 
vax 




Glv 


<r%x y 


Phe 


Leu Ser 


Gin He 
























110 




Arg 


Glu 


Lys 

113 


Leu 


He 


Gin 


Arg 


He 


Tyr 


Arg 


Gly 


He 


Glu Pro 
125 


Thr Leu 








Phe 

JkT X-l V— ■ 


Ala 

mm Wfc 


Val 


Thr 


Lvs 


Thr 


Aro 


Asn 


Gly Ala Gly Gly Gly 














1J J 










140 










V d J» 






Glu 


V» Jf o 


Tvir 
xy x 


He 

-4- *t. 


Pt~o 


Asn 


Tyr 


Leu Leu 


Pro Lys 












XO V 
















160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu Gin 


Tyr Leu 










ID J 








X / V 








175 


Ser 


Ala 


Cvs 


Leu 
180 


Asn 


Leu 


Thr 


Glu 


Ara 
185 


Lvs 


Arcr 


Leu 


Val Ala 
190 


Gin His 


Leu 


Thr 


His 
195 


Val 


Ser 


Gin 


Thr 


Gin 
200 


Glu 


Gin 


Asn 


Lys 


Glu Asn 
205 


Gin Asn 


Pro 


Asn 
210 


Ser 


Asp 


Ala 


Pro 


Val 
215 


He 


Arg 


Ser 


Lys 


Thr 
220 


Ser Ala 


Arg Tyr 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr Ser 


Glu Lys 


225 










230 










235 






240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe Asn 


Ala Ala 








245 








250 








255 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp Asn Ala Gly Lys 








260 










265 








270 




lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu Val Gly Gin Gin 






275 








280 










285 




Pro 


Val 
290 


Glu 


Asp 


lie 


Ser 


Ser 
295 


Asn 


Arg 


He 


Tyr 


Lys 
300 


He Leu 


Glu Leu 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu Gly Trp Ala 


3 05 










310 










315 






320 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu Phe Gly 


Pro Ala 










325 










330 








335 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His Thr 


Val Pro 






340 










345 








350 




Phe 


Tyr 


Gly 
355 


Cys 


Val 


Asn 


Trp 


Thr 
360 


Asn 


Glu 


Asn 


Phe 


Pro Phe 
365 


Asn Asp 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly Lys Ala Thr Ala 




370 










375 










380 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly 


Gly Ser Lys 


Val Arg 


385 










390 










395 






400 


Val 


Asp 


Gin 


Lys 


Cys 
405 


Lys 


Ser 


Ser 


Ala 


Gin 
410 


He 


Asp 


Pro Thr 


Pro Val 
415 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He Asp Gly Asn Ser 
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420 


Gin Gin 




425 


Thr 


Thr 


Phe Glu His 


Pro 


Leu 






435 




440 




Glu 


Leu 


Thr Arg Arg 


Leu Asp 


His 


Asp 




450 




455 






Glu 


Val 


Lys Asp Phe 


Phe Arg 


Trp 


Ala 


465 






470 






Glu 


His 


Glu Phe Tyr 


Val Lys 


Lys 


Gly 






485 








Pro 


Ser 


Asp Ala Asp 


He Ser 


Glu 


Pro 






500 






505 


Ala 


Gin 


Pro Ser Thr 


Ser Asp 


Ala 


Glu 






515 




520 




Arg 


Leu 


Ala Arg Gly His Ser 


Leu 






530 




535 







<210> 152 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 382 



<400> 152 



Met 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val 


Asp 


1 
Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 






20 










25 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 






35 










40 




He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 




50 










55 






Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


65 








70 








Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 










85 










Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg. 


Asn 


Thr 








100 










105 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 






115 








120 




Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 




130 










135 






Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


145 










150 








Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 








165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 








180 










185 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 






195 










200 




Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 




210 










215 






Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


225 










230 








Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 










245 










Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly 








260 










265 


Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 



275 280 
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430 






Gin Aso Arcr 


Met 


Phe 


Lvs 


Phe 




445 








Phe Glv Lvs 


Val 


Thr 


Lvs 


Gin 


460 

TX \J V 










Lys Asp His 


Val 


Val 


Glu 


Val 










a no 




mj jr c» 




ri 


Ala 








/IOC 








Glu 


CJpr 


Val 






CT ft 






7\ "1 -j Cat* Tl 


Ben 
.noil 




AH a 

nJL GL 


nip 


■ 




















Lys Gly He 


Thr 


Ser 




T .Tre 
j-iy s> 


XU 






T C 




TSry Tl a Cot— 

iyx lie oci 


Phe 


Asn 


Ala 


Ala 




30 






Ala Leu Asd 


Asn 


Ala 


Glv 


Lvs 




45 










Val 


Gly 


Gin 


Gin 












He Tvr Lvs 


He 


Leu 


Glu 


Leu 


/ -J 








80 


Ser Val Phe 


Leu Gly 


Trp 


Ala 


on 






95 




He Trp Leu 


Phe 


Gly 


Pro 


Ala 




110 






Ala He Ala 


His 


Thr 


Val 


Pro 




125 








Glu Asn Phe 


Pro 


Phe 


Asn 


Asp 


140 










Glu Glu Gly 


Lys 


Ala 


Thr 


Ala 


155 








160 


Leu Gly Gly 


Ser 


Lys 


Val 


Arg 


170 






175 




Gin He Asp 


Pro 


Thr 


Pro 


Val 




190 






Ala Val He 


Asp Gly 


Asn 


Ser 




205 








Gin Asp Arg 


Met 


Phe 


Lys 


Phe 


220 










Phe Gly Lys 


Val 


Thr 


Lys 


Gin 


235 








240 


Lys Asp His 


Val 


Val 


Glu 


Val 


250 






255 




Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 






270 






Lys Arg Val 


Arg 


Glu 


Ser 


Val 



285 
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Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser lie Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 



305 








310 














<210> 153 




















<211> 621 




















<212> PRT 




















<213> Artificial Sequence 












<220> 






















<223> Mutant rep protein: rep78 


389 GCG 








<400> 153 




















Tnr AJLa 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He Lys 


Val Pro 


Ser 


Asp Leu Asp 


1 




5 








10 






13 


GlU HIS 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser Phe 


Val Asn 


Trp 


Vai Aid bill 






20 








25 








L»ys v*iu 


T* <y— .-X 

Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp 


Met Asp 


Leu 


Asn Leu lie 


35 










40 






45 




Glu Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu Lys 


Leu Gin Arg 


Asp Pne Leu 


50 










55 






60 






Thr Glu 


lrp 


Arg 


Arg 
— * 


Val 


Ser 


Lys 


Ala Pro 


Glu Ala 


Leu 


pne pne vai 


65 




70 








75 




OU 






Lys 


Gly 

•* 


Glu 


Ser 


Tyr 


Phe His 


Met His 


Val 


lieu vai bxu 






85 








90 








Thr Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg Phe 


Leu 


oei vj-Lii lie 




100 








105 








Arg Glu 


Lys 


Leu 


lie 


Gin 


Arg 


He 


Tyr Arg Gly lie 


Glu 


r I U ± I IX JjcU 


115 










120 






125 




Pro Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg Asn Gly Ala 


1 mm /"* 1 mm /"il mr 

vrxy yjjJLy uiy 


130 










135 






140 






Asn Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He Pro 


Asn Tyr 


Leu 


T.firti TkVTG 

lieu iz Li y o 


145 








150 








155 




160 

A V w 


Thr Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp Thr 


Asn Met 


Glu 


VjrJLJl ly I UCU 








165 






170 






175 


Ser Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg Lys 


Arg Leu 


Val 


Ala Gin His 




1-80 










185 






190 


Leu Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu Gin 


Asn Lys 


Glu 


Asn Gin Asn 




195 










200 






205 




Pro Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg Ser 


Lys Thr 


Ser 


Ala Arg Tyr 


210 










215 






220 






Met Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp Lys 


Gly He 


Thr 


Ser Glu Lys 


225 






230 








235 




240 


Gin Trp 


lie 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser Tyr 


He Ser 


Phe 


Asn Ala Ala 






245 






250 






255 


Ser Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala Ala 


Leu Asp Asn 


Ala Gly Lys 






260 










265 






270 


He Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp 


Tyr Leu 


Val 


Gly Gin Gin 




275 








280 






285 




Pro Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg He 


Tyr Lys 


He 


Leu Glu Leu 


290 










295 






300 






Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala Ser 


Val Phe 


Leu 


Gly Trp Ala 


305 








310 








315 




320 


Thr Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr He 


Trp Leu 


Phe 


Gly Pro Ala 








325 








330 






335 


Thr Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu Ala 


He Ala 


His 


Thr Val Pro 




340 










345 






350 


Phe Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn Glu 


Asn Phe 


Pro 


Phe Asn Asp 


355 










360 






365 




Cys Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp Glu Glu Gly Lys 


Met Thr Ala 
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370 










375 




Lys 


Val 


Val 


Glu 


Ala 


Ala 


Lys 


Ala 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 
405 


Lys 


Ser 


Ser 


lie 


Val 


Thr 


Ser 
420 


Asn 


Thr 


Asn 


Met 


Thr 


Thr 


Phe 
435 


Glu 


His 


Gin 


Gin 


Pro 
440 


Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


His 




450 










455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


465 










470 






Glu 


His 


Glu 


Phe 


Tyr 
485 


Val 


Lys 


Lys 


Pro 


Ser 


Asp 


Ala 
500 


Asp 


lie 


Ser 


Glu 


Ala 


Gin 


Pro 
515 


Ser 


Thr 


Ser 


Asp 


Ala 
520 


Arg 


Tyr 


Gin Asn Lys 


Cys 


Ser 


Arg 




530 










535 




Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


545 










550 






Phe 


Thr 


His 


Gly Gin 


Lys 


Asp 


Cys 










565 








Ser 


Gin 


Pro 


Val 
580 


Ser 


Val 


Val 


Lys 


lie 


His 


His 


lie 


Met 


Gly Lys 


Val 






595 










600 


Leu 


Val 
610 


Asn 


Val 


Asp 


Leu 


Asp 
615 


Asp 



<210> 154 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 



<400> 154 



Met 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val 


1 

Gin 


Trp 


lie 


Gin 


Glu 


Asp 


Gin 


Ala 






20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 










40 


lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 








55 




Pro 


Val 


Glu 


Asp 


lie 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 










120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 



145 150 
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380 






He 


Leu 


Gly 


Gly Ser 


Lys Val Arg 






395 






400 


Ala 


Gin 


He 


Asp 


Pro 


Thr Pro Val 




410 






415 


Cys 


Ala 


Val 


He Asp 


Gly Asn Ser 


425 










430 


Leu 


Gin 


Asp 


Arg 


Met 


Phe Lys Phe 










445 




Asp 


Phe 


Gly 


Lys 


Val 


Thr Lys Gin 








460 






Ala 


Lys 


Asp 


His 


Val 


Val Glu Val 






475 






480 


Gly 


Glv 


Ala 


Lys 


Lys 


Arg Pro Ala 




490 








495 


Pro 


Lys 


Arg 


Val 


Arg 


Glu Ser Val 


505 










510 


Glu 


Ala 


Ser 


He 


Asn 


Tyr Ala Asp 










525 




His 


Val 


Gly 


Met 


Asn 


Leu Met Leu 






540 






Met 


Asn 


Gin 


Asn 


Ser 


Asn He Cvs 






555 






560 


Leu 


Glu 


Cys 


Phe 


Pro 


Val Ser Glu 




570 






575 


Lvs 


Ala 


Tyr 


Gin Lys 


Leu Cvs Tvx 


585 










590 


Pro 


Asp 


Ala 


Cys" 


Thr 


Ala Cys Asp 










605 




Cys 


He 


Phe 


Glu 


Gin 








620 






389 


GCG 










Asp 


Lys 


Gly 


He 


Thr 


• 

Ser Glu Lys 




10 








15 


Ser 


Tyr 


He 


Ser 


Phe 


Asn Ala Ala 


25 








30 


Ala 


Ala 


Leu 


Asp Asn 


Ala Gly Lys 










45 




Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 








60 






Arg 


He 


Tyr 


Lys 


He 


Leu Glu Leu 






75 






80 


Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp Ala 




90 








95 


Thr 


He 


Trp 


Leu 


Phe 


Gly Pro Ala 


105 










110 


Glu 


Ala 


He 


Ala 


His 


Thr Val Pro 










125 




Asn 


Glu 


Asn 


Phe 


Pro 


Phe Asn Asp 








140 






Trp 


Glu 


Glu 


Gly Lys 


Met Thr Ala 




155 






160 
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Lys 

•* 


Val 


Val 


Glu 


Ala 


Ala 


Lys 


Ala 


He Leu Gly Gly Ser 


Lys 


Val 


Arg 








165 










170 








175 




Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He Asp 


Pro 


Thr 


Pro 


Val 






180 








185 








190 






He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val He 


Asp 


Gly Asn Ser 






195 










200 








205 








Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg Met 


Phe 


Lys 


Phe 




210 










215 








220 










Glu 


Leu 


Thr 


Arg Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 


225 










230 










235 








240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp His 


Val 


Val 


Glu 


Val 






245 










250 








255 




Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys Gly Gly Ala Lys Lys 


Arg 


Pro 


Ala 








260 










265 








270 






Pro 


Ser 


Asp 


Ala Asp 


He 


Ser 


Glu 


Pro Lys Arg Val Arg 


Glu 


Ser 


Val 






275 










280 








285 








Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser He 


Asn 


Tyr Ala Asp 




290 










295 








300 










Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


His 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 


305 








310 










315 








320 


Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg Met 


Asn 


Gin Asn 


Ser 


Asn 


He 


Cys 






325 










330 








335 




Phe 


Thr 


His 


Gly Gin Lys 


Asp 


Cys 


Leu 


Glu 


Cys Phe 


Pro 


Val 


Ser 


Glu 








340 










345 








350 






Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala 


Tyr Gin 


Lys 


Leu 


Cys 


Tyr 






355 










360 








365 








He 


His 


His 


He 


Met 


Gly Lys 


Val 


Pro 


Asp 


Ala Cys 


Thr 


Ala 


Cys 


Asp 




370 










375 








380 










Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 


Cys 


He 


Phe Glu 


Gin 








385 










390 










395 










<210> 155 


























<211> 536 


























<212> PRT 


























<213> Artificial Sequence 


















<220> 




























<223> Mutant "rep protein: rep68 


389 


GCG 












<400> 155 


























Thr 


Ala Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val Pro 


Ser 


Asp 


Leu Asp 


1 








5 










10 








15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val Asn Trp 


Val 


Ala 


Glu 








20 






25 








30 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp 


Met Asp 


Leu 


Asn 


Leu 


He 




35 










40 








45 








Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu Gin Arg 


Asp 


Phe 


Leu 




50 










55 








60 










Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu Ala 


Leu 


Phe 


Phe 


Val 


65 






70 










75 








80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met His 


Val 


Leu 


Val 


Glu 










85 








90 








95 


He 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg Phe Leu 


Ser 


Gin 






100 








105 








110 






Arg 


Glu 


Lys 


Leu 


lie 


Gin 


Arg 


He 


Tyr Arg Gly He Glu 


Pro 


Thr 


Leu 




115 










120 








125 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg Asn Gly Ala 


Gly Gly Gly 




130 










135 








140 










Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn Tyr 


Leu 


Leu 


Pro 


Lys 


145 








150 








155 








160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp Thr Asn Met 


Glu 


Gin Tyr 


Leu 
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165 








170 








175 




Ser Ala 


Cys Leu 


Asn 


Leu Thr 


Glu 


Arg 


Lys 


Arg Leu 


Val 


Ala 


Gin 


His 




180 








185 








190 






Leu Thr 


His Val 


Ser 


Gin Thr 


Gin 


Glu 


Gin Asn Lys 


Glu 


Asn 


Gin 


Asn 




195 






200 








205 








Pro Asn 


Ser Asp 


Ala 


Pro Val 


He Arg 


Ser Lys Thr 


Ser 


Ala 


Arg 


Tyr 


210 




215 








220 










Met Glu 


Leu Val 


Gly 


Trp Leu 


Val 


Asp 


Lys 


Gly He 


Thr 


Ser 


Glu 


Lys 


225 




230 








235 








240 


Gin Trp 


He Gin 


Glu 


Asp Gin Ala 


Ser 


Tyr 


He Ser 


Phe 

AAV* 


Asn 


Ala 


Ala 




245 








250 








255 




Ser Asn 


Ser Arg 


Ser 


Gin He 


Lys 


Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly 


Lvs 




260 








265 








270 






lie Met 


Ser Leu 


Thr 


Lys Thr Ala 


Pro 


Asp 


Tyr Leu 


Val 


Gly 


Gin 


Gin 




275 






280 








285 








Pro Val 


Glu Asp 


He 


Ser Ser Asn Arg 


He 


Tyr Lys 


He 


Leu 


Glu 


Leu 


290. 




295 








300 










Asn Gly Tyr Asp 


Pro 


Gin Tyr Ala Ala 


Ser 


Val Phe 


Leu 


Gly 


Trp 


Ala 


305 






310 








315 








320 


Thr Lys 


Lys Phe Gly 


Lys Arg Asn 


inr 


He 


Trp Leu 


Phe 


Gly 

J! 


Pro 


Ala 




325 








330 








335 




Thr Thr Gly Lys 


Thr 


Asn He 


Ala 


Glu 


Ala 


He Ala 


His 


Thr 


Val 


Pro 




340 








345 








350 






Phe Tyr 


Gly Cys 


Val 


Asn Trp 


Thr 


Asn 


Glu 


Asn Phe 


Pro 


Phe 


Asn 


Asp 


355 






360 








365 








Cys Val 


Asp Lys 


Met 


Val He 


Trp 


Trp 


Glu Glu Gly 


Lys 


Met 


Thr 


Ala 


370 






375 








380 










Lys Val 


Val Glu 


Ala 


Ala Lys Ala 


He 


Leu Gly Gly 


Ser 


Lys 


Val 


Arg 


385 






390 








395 








400 


Val Asp 


Gin Lys 


Cys 


Lys Ser 


Ser 


Ala 


Gin 


He Asp 


Pro 


Thr 


Pro 


Val 






405 








410 








415 




lie Val 


Thr Ser 


Asn 


Thr Asn 


Met 


Cys 


Ala 


Val He 


Asp 


Gly 


Asn 


Ser 




420 








425 








430 






Thr Thr 


Phe Glu 


His 


Gin Gin 


Pro 


Leu 


Gin Asp Arg 


Met 


Pne 


Lys 


Pne 




435 






440 








445 








Glu Leu 


Thr Arg Arg 


Leu Asp 


His 


Asp 


Phe Gly Lys 


Val 


Thr 


Lys 

* 


Gin 


450 






455 








460 










Glu Val 


Lys Asp 


Phe 


Phe Arg 


Trp 


Ala 


Lys 


Asp His 


Val 


Val 


Glu 


Val 


465 






470 








475 








480 


Glu His 


Glu Phe 


Tyr 


Val Lys 


Lys 


Gly 


Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 






485 








490 








495 




Pro Ser Asp Ala 


Asp 


He Ser 


Glu 


Pro 


Lys Arg Val Arg 


Glu 


Ser 


Val 




500 






505 








510 






Ala Gin 


Pro Ser 


Thr 


Ser Asp 


Ala 


Glu 


Ala 


Ser He 


Asn 


Tyr 


Ala 


Asp 




515 




520 








525 








Arg Leu Ala Arg 


Gly 


His Ser 


Leu 
















530 






535 


















<210> 156 






















<211> 312 






















<212> PRT 






















<213> Artificial Sequence 


















<220> 
























<223> Mutant rep protein: rep40 


389 


GCG 












<400> 156 






















Met Glu 


Leu Val 


Gly Trp Leu 


Val 


Asp 


Lys 


Gly He 


Thr 


Ser 


Glu 


Lys 


1 




5 








10 








15 




Gin Trp 


He Gin Glu Asp Gin Ala 


Ser 


Tyr 


He Ser 


Phe 


Asn 


Ala 


Ala 


20 








25 






30 
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Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 










40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 








70 






Asn 


Gly Tyr 


Asp 


Pro 


Gin Tyr Ala 










85 








Thr 


Lys 


Lys 


Phe Gly 


Lys 


Arg Asn 








100 












Thr Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 










120 


Phe 


Tyr Gly 


Cys 


Val 


Asn Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ala 


Ala 


Lys 


Ala 








165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 










245 








Glu 


His. 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 




290 










295 




Arg 


Leu 


Ala 


Arg Gly 


His 


Ser 


Leu 


305 










310 






<210> 157 






. * 






<211> 621 












<212> PRT 












<213> Artificial Sequence 




<220> 














<223> Mutant rep protein: rep78 


<400> 157 












Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 








85 






Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 



Ala 


Ala 


Leu Asp Asn Ala Gly 


Lys 










45 






Pro Asp 


Tyr 


Leu 


Val 


Gly Gin 


Gin 








60 








Ara 


He 


Tyr 


Lys 


He 


Leu Glu 


Leu 






75 








80 


Ala 


Ser 

Km/ W Jk-. 


Val 


Phe 


Leu Gly Trp 


Ala 




90 








95 




Thr 


He 


Trp 


Leu 


Phe 


Gly Pro 


Ala 


105 










110 




Glu 


Ala 


He 


Ala 


His 


Thr Val 


Pro 










125 






Asn 


Glu 


Asn 


Phe 


Pro 


Phe Asn 


Asp 








140 








Trp 


Glu 


Glu Gly Lys 


Met Thr 


Ala 






155 








160 


He 


Leu 


Gly Gly 


Ser 


Lys Val 


Arg 




170 








175 




Ala 


Gin 


He 


Asp 


Pro 


Thr Pro 


Val 


185 










190 




Cys 


Ala 


Val 


He Asp Gly Asn 


Ser 










205 






Leu 


Glh 


Asp 


Arg 


Met 


Phe Lys 


Phe 








220 








Asp 


Phe 


Gly Lys 


Val 


Thr Lys 


Gin 






235 








240 


Ala 


Lys 


Asp 


His 


Val 


Val Glu 


Val 




250 








255 




Gly 


Gly 


Ala 


Lys 


Lys 


Arg Pro 


Ala 


265 










270 




Pro 


Lys 


Arg 


Val 


Arg 


Glu Ser 


Val 










285 






Glu 


Ala 


Ser 


He Asn Tyr Ala 


Asp 



300 



407 GCC 



He 


Lys 


Val 


Pro Ser Asp 


Leu 


Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 






Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 








45 








Glu 


Lys 


Leu Gin Arg Asp 


Phe 


Leu 








60 










Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 




Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 








110 






Tyr Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 
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115 



Pro 


Asn 


Trp 


Phe 




130 






T\ e» 


iiys 


Val 


Val 


145 






Thr 


Gin 


Pro 


Glu 


Ser 


Ala 


Cys 


Leu 






180 


Leu 


Thr 


His 


Val 






195 




Pro 


Asn 


Ser 


Asp 




210 






Met 


Glu 


Leu 


Val 


225 








Gin 


Trp 


He 


Gin 


Ser 


Asn 


Ser 


Arg 








260 


lie 


Met 


Ser 


Leu 






275 




Pro 


Val 


Glu 


Asp 




290 






Asn 


Gly 


Tyr 


Asp 


305 








Thr 


Lys 


Lys 


Phe 


Thr 


Thr 


Gly 


Lys 








340 


Phe 


Tyr 

Mi 


Gly 


Cys 






355 




Cys 


Val 


Asp 


Lys 




370 






Lys 


vai 


val 


GlU 


385 








Val 


Asp 


Gin 


Lys 


He 


Val 


Thr 


Ser 








420 


Thr 


Thr 


Phe 


Glu 






435 




Glu 


Leu 


Thr 


Arg 




450 






Glu 


Val 


Lys 


Asp 


465 








Glu 


His 


Glu 


Phe 


Pro 


Ser 


Asp 


Ala 








500 


Ala 


Gin 


Pro 


Ser 






515 




Arg 


Tyr 


Gin 


Asn 




530 






Phe 


Pro 


Cys 


Arg 


545 








Phe 


Thr 


His 


Gly 


Ser 


Gin 


Pro 


Val 








580 


He 


His 


His 


He 



595 



120 

Ala Val Thr Lys 
135 

Asp Glu Cys Tyr 
150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 

200 

Ala Pro Val He 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin He Lys 

Thr Lys Thr Ala 

280 

He Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn He Ala 

Val Asn Trp Thr 

360 

Met Val He Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ala Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 

440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp He Ser Glu 

Thr Ser Asp Ala 

520 

Lys Cys Ser Arg 
535 

Gin Cys Glu Arg 
550 

Gin Lys Asp Cys 
565 

Ser Val Val Lys 

Met Gly Lys Val 

600 



-190- 



Thr 


Arg 


Asn Gly 






140 


He 


Pro 


Asn Tyr 






155 


Trp 


Thr 


Asn Met 




170 




Arg 


juys 


IV r'«"i T.Oll 
HTy JJCU 


185 






Glu 


Gin 


Asn Lys 


Arg 


Ser 


Lys Thr 






220 


Asp 


Lys 


Gly He 






235 


Ser 


Tyr 


He Ser 




250 




Ala 


S\± dL 


JjcU Ao£» 


265 






Pro 


Asp 


Tyr Leu 


Arg 


He 


Tyr Lys 






300 


Ala 


Ser 


Val Phe 






315 


Thr 


He 


Trp Leu 




330 




f~* 1 mm 

LrlU 


Aid 


lie Ala 


345 






Asn 


Glu 


Asn Phe 


Trp 


Glu 


Glu Gly 






380 


He 


Leu 


Gly Gly 






395 


Ala 


Gin 


He Asp 




410 




Cys 


Ala 


Val He 


425 






Leu 


Gin 


Asp Arg 


Asp 


Phe 


Gly Lys 






460 


Ala 


Lys 


Asp His 






475 


Gly 


Gly 


Ala Lys 




490 




Pro 


Lys 


Arg Val 


505 






Glu 


Ala 


Ser He 


His 


Val 


Gly Met 






540 


Met 


Asn 


Gin Asn 






555 


Leu 


Glu 


Cys Phe 




570 




Lys 


Ala 


Tyr Gin 


585 






Pro 


Asp 


Ala Cys 



125 



Ala 


Gly 


Gly 


Gly 


Leu 


Leu 


Pro 


Lys 








160 


Glu 


Gin 


Tyr 


Leu 






175 




Val 


Ala 


Gin 


His 




190 






ulU 


Asn 


pi — 
vjin 


7\ 0 mm\ 

ash 


205 








Ser 


Ala 


Arg 


Tyr 


Thr 


Ser 


Glu 


Lys 








240 


Phe 


Asn 


Ala 


Ala 


* 




255 




Asn 


Ala 


Gly 


Lys 




270 






vai 


Gly 


Gin 


vain 


285 








He 


Leu 


Glu 


Leu 


Leu 


Gly 


Trp 


Ala 








320 


Phe 


Gly 


Pro 


Ala 






335 




His 


Thr 


Val 


Pro 




350 






rlO 


•true 


TV cn 


7N en 


365 








Lys 


Met 


Thr 


Ala 


Ser 


Lys 


Val 


Arg 








400 


Pro 


Thr 


Pro 


Val 






415 




Asp 


Gly 


Asn 


Ser 




430 






Met 


Phe 


Lys 


Phe 


445 








Val 


Thr 


Lys 


Gin 


Val 


Val 


Glu 


Val 








480 


Lys 


Arg 


Pro 


Ala 






495 




Arg 


Glu 


Ser 


Val 


510 






Asn 


Tyr 


Ala 


Asp 


525 








Asn 


Leu 


Met 


Leu 


Ser 


Asn 


He 


Cys 








560 


Pro 


Val 


Ser 


Glu 






575 




Lys 


Leu 


Cys 


Tyr 




590 






Thr 


Ala 


Cys 


Asp 



605 
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Leu Val Asn Val Asp Leu Asp Asp Cys lie Phe Glu Gin 
610 615 620 

<210> 158 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 407 GCC 



<400> 158 



Met 


Glu 


Leu 


Val 


Gly 


Trx> 


Leu 


Val 


Asp 


Lys 


Gly He 


Thr 


Ser Glu 


Lys 


n 
j. 


















10 






15 




Gin 




lie 

-A. -L. C 


Gin 


Glu 

VJ 




Gin 


Ala 


Ser 


Tyr 


He Ser 


Phe 


Asn Ala 


Ala 
















25 








30 




Ser 


Asn 


Ser 


Ara 


Ser 


Gin 


He 


Lvs 


Ala 


Ala 


Leu Asp 


Asn Ala Gly 


Lys 
















40 








45 






lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr Leu 


Val 


Gly Gin Gin 












55 








60 








Pro 


Val 


Glu 


Ast> 


lie 


Ser 


Ser 


Asn 


Arg 


He 


Tyr Lys 


He 


Leu Glu 


Leu 


65 








70 










75 






60 


Asn 


Glv 


Tvr 


ASD 


Pro 


Gin 


Tvr 


Ala 


Ala 


Ser 


Val Phe 


Leu Gly Trp 


Ala 






85 










90 






95 




Thr 


Lvs 


Lvs 


Phe 


Gly 

w J; 


Lys 


Arq 


Asn 


Thr 


He 


Trp Leu 


Phe Gly Pro Ala 




100 










105 








110 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He Ala 


His 


Thr Val 


Pro 






115 








120 








125 






Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn Phe 


Pro 


Phe Asn Asp 




130 








135 








140 








Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu Glu Gly 


Lys 


Met Thr 


Ala 


145 






150 










155 






160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly Gly 


Ser 


Lys Val 


Arg 








165 








170 






175 




Val 


Asp 


Gin 


Lys 
180 


Cys 


Lys 


Ala 


Ser 


Ala 
185 


Gin 


He Asp 


Pro 


Thr Pro 
190 


Val 


lie 


Val 


Thr 
195 


Ser 


Asn 


Thr 


Asn 


Met 
200 


Cys 


Ala 


Val He 


Asp 
205 


Gly Asn 


Ser 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg 


Met 


Phe Lys 


Phe 




210 










215 








220 








Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly Lys 


Val 


Thr Lys 


Gin 


225 










230 










235 






240 


Glu 


Val 


Lys 


Asp 


Phe 
245 


Phe 


Arg 


Trp 


Ala 


Lys 
250 


Asp His 


Val 


Val Glu 
255 


Val 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys 


Lys 


Arg Pro 


Ala 








260 








265 








270 




Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg Val 


Arg 


Glu Ser 


Val 






275 








280 








285 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser He 


Asn Tyr Ala Asp 




290 










295 








300 








Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


His 


Val 


Gly Met 


Asn 


Leu Met 


Leu 


305 








310 










315 






320 


Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


Met 


Asn 


Gin Asn 


Ser 


Asn He 


Cys 








325 








330 






335 




Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 


Leu Glu Cys Phe 


Pro 


Val Ser 


Glu 








340 










345 








350 




Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala 


Tyr Gin 


Lys 


Leu Cys 


Tyr 






355 










360 






365 






lie 


His 


His 


lie 


Met 


Gly 


Lys 


Val 


Pro Asp 


Ala Cys 


Thr 


Ala Cys 


Asp 




370 










375 








380 








Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 


Cys 


He 


Phe Glu 


Gin 
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<210> 159 
<211> 536 
<212> PRT 

<213> Artificial Secjuence 
<220> 

<223> Mutant rep protein: rep68 



<400> 159 



i nx 


Jr\-L ci 




Jrlxc 


xyir 


(21 ii 


He 

xxc 


Val 










— * 










rr-i <=• 
n x o 


XJC u 


tz J- u 


Glv 


He 

JL -1» C 


* — > ^# -i- 


Asn 








20 












nl ii 




\3M IX 


T 1 

XJC ix 


Pt-o 


pro 


no 




35 










40 


Gl ii 

V^TJL IX 


gi n 


Al a 




Tif*ii 


Thr 


Val 


Ala 




50 










55 




Xili 




irp 


ax y 






Cpr 














70 










Glu 


T ,\rc3 
XJjf £> 




Glu 




Tvr 










85 








X ilX> 


X i.lJL 


Glv 


Val 


TiVes 

XJjf o 


St* IT 

A. 


Met 


Val 








100 












Glu 


-i—i _y o 


J— I LA 


He 

-L. JL 


Gin 


Ara 


He 






115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 










135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 








180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 










215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 








280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 








295 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 










325 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






340 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 






355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 




370 










375 




Lys 


Val 


Val 


Glii 


Ser 


Ala 


Lys 


Ala 
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395 



407 GCC 



He 


Lys 


Val 


Pro 


Ser Asp 


Leu 






10 








15 




Ser Phe 


Val 


Asn 


Trp Val Ala 


Glu 

V-h* \JL 


25 








30 






Ser Asp 


Met 


Asp 


Leu Asn 


Leu 


He 








45 






Glu 


Lys 


Leu 


Gin 


Arg Asp 


Phe 


Leu 








60 








Ala 


Pro 


Glu 


Ala 


Leu Phe 


Phe 


Val 






75 








80 


Phe 


His 


Met 


His 


Val Leu 


Val 


Glu 




90 








95 




Leu Gly 


Arg 


Phe 


Leu Ser 


Gin 


He 


105 








110 






Tyr Arg 


Gly 


He 


Glu Pro 


Thr 


Leu 










125 






Thr Arg 


Asn Gly 


Ala Gly Gly 


Glv 








140 








He 


Pro 


Asn 


Tyr 


Leu Leu 


Pro 


Lys 






155 






160 


Trp 


Thr 


Asn 


Met 


Glu Gin Tyr 


Leu 


170 








175 




Arg 


Lys 


Arg 


Leu 


Val Ala 


Gin 


His 


185 








190 






Glu 


Gin 


Asn 


Lys 


Glu Asn 


Gin 


Asn 










205 






Arg 


Ser 


Lys 


Thr 


Ser Ala 


Arg 


Tyr 








220 








Asp 


Lys 


Gly 


He 


Thr Ser 


Glu 


Lys 






235 








240 


Ser 


Tyr 


He 


Ser 


Phe Asn 


Ala 


Ala 




250 








255 




Ala 


Ala 


Leu Asp 


Asn Ala 


Gly 


Lys 


265 








270 






Pro 

4 


Asp 


Tyr 


Leu 


Val Gly Gin 


Gin 










285 






Arg 


He 


Tyr 


Lys 


He Leu 


Glu 


Leu 








300 








Ala 


Ser 


Val 


Phe 


Leu Gly Trp 


Ala 






315 








320 


Thr 


He 


Trp 


Leu 


Phe Gly 


Pro 


Ala 




330 






335 




Glu 


Ala 


He 


Ala 


His Thr 


Val 


Pro 


345 








350 






Asn 


Glu 


Asn 


Phe 


Pro Phe 


Asn 


Asp 










365 






Trp 


Glu 


Glu Gly 


Lys Met 


Thr 


Ala 








380 








He 


Leu 


Gly Gly 


Ser Lys 


Val 


Arg 






395 








400 
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Val 


Asp 


Gin 


Lys 


Cys 


Lys Ala 


Ser 










405 






lie 


Val 


Thr 


Ser 


Asn 


Thr Asn 


Met 








420 








Thr 


Thr 


Phe 


Glu 


His 


Gin Gin 


Pro 






435 








440 


Glu 


Leu 


Thr Arg Arg 


Leu Asp 


His 




450 








455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg Trp 


465 










470 




Glu 


His 


Glu 


Phe 


Tyr 


Val Lys 


Lys 










485 






Pro 


Ser 


Asp 


Ala 


Asp 


lie Ser 


Glu 








500 








Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp Ala 






515 








520 


Arg 


Leu 


Ala Arg Gly His Ser 


Leu 




530 








535 





<210> 160 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 



<400> 160 



Met 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val 


1 
Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 






20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 










40 


lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 








55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 










120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ala 


Ser 








180 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 










245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 
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Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 




410 










415 




Cys 


Ala 


Val 


He Asp Gly 


Asn 


Ser 


425 










430 






Leu Gin Asp 


At*ci 


Met 


Phe 


Lys 


Phe 










445 








Asp 


Phe Gly 




Val 


Thr 


Lys 


Gin 








*± o u 










Ala 


Lys 


Asp 


fix 5 


Val 


Val 


Glu 


Val 




475 










480 


Gly Gly Ala 


jjys 


Lys 


Arg 


Pro 


Ala 




490 










495 




Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 


505 










510 






Glu 


Ala 


Ser 


± -Le 


Asn Tyr 


Ala Asp 










525 








407 


GCC 














Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 




10 










15 




Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 








30 






Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly Lys 










45 








Pro Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 








60 










Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 






75 










80 


Ala 


Ser 


Val 


Phe 


Leu Gly 


Trp 


Ala 




90 










95 




Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


105 










110 






Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 










125 








Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 








140 










Trp Glu 


Glu 


Gly Lys 


Met 


Thr 


Ala 






155 










160 


He 


Leu 


Gly 


Gly Ser Lys 


Val 


Arg 




170 










175 




Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


185 








190 






Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 








205 








Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 








220 










Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 




235 










240 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




250 










255 




Gly Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 
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260 

Pro Ser Asp Ala Asp lie Ser Glu 
275 280 
Ala Gin Pro Ser Thr Ser Asp Ala 

290 295 
Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 161 
<211> 621 
<212> PRT 

<213> Artificial Sequence 



265 270 
Pro Lys Arg Val Arg Glu Ser Val 

285 

Glu Ala Ser lie Asn Tyr Ala Asp 

300 



<220> 

<223> Mutant rep protein: rep78 411 GCA 



<400> 161 




inr 


TS. 1 = 

Ala 




irne 


1 








Glu 


His 


Leu 


Pro 








20 


Lys 


Glu 


Trp 


GlU 






35 




Glu 


Gin 


Ala 


Pro 




50 






Thr 


Glu 


Trp 


Arg 


65 








Gin 


Phe 


Glu 


Lys 


Thr 


Thr 


Gly 


Val 






100 


Arg 


Glu 


Lys 


Leu 






115 




Pro 


Asn 


Trp 


Phe 




130 






Asn 


Lys 


Val 


Val 


145 








Thr 


Gin 


Pro 


Glu 


Ser 


Ala 


Cys 


Leu 






180 


Leu 


Thr 


His 


Val 






195 




Pro 


Asn 


Ser 


Asp 




210 






Met 


Glu 


Leu 


Val 


225 








Gin 


Trp 


He 


Gin 


Ser 


Asn 


Ser 


Arg 








260 


lie 


Met 


Ser 


Leu 






275 




Pro 


Val 


Glu 


Asp 




290 




Asn 


Gly 


Tyr 


Asp 


305 








Thr 


Lys 


Lys 


Phe 


Thr 


Thr 


Gly 


Lys 








340 



iyr 


(jlU 


lie 


val 


c 










1 ±G 


O t^* 


ASp 


Leu 


Pro 


Pro 


Asp 








40 


Leu 


Thr 


Val 


Ala 






55 




Arg 


Val 


Ser 


Lys 




70 






Gly 


Glu 


Ser 


Tyr 


85 








Lys 


Ser 


Met 


Val 


He 


Gin 


Arg 


He 








120 


Ala 


Val 


Thr 


Lys 






135 




Asp 


Glu 


Cys 


Tyr 




150 






Leu 


Gin 


Trp 


Ala 


165 








Asn 


Leu 


Thr 


Glu 


Ser 


Gin 


Thr 


Gin 








200 


Ala 


Pro 


Val 


He 






215 




Gly 


Trp 


Leu 


Val 




230 






Glu 


Asp 


Gin 


Ala 


245 








Ser 


Gin 


He 


Lys 


Thr 


Lys 


Thr 


Ala 








280 


He 


Ser 


Ser 


Asn 






295 




Pro 


Gin 


Tyr 


Ala 




310 






Gly 


Lys 


Arg 


Asn 


325 








Thr 


Asn 


He 


Ala 



He 


Lys 


vai 


XT X CJ 




10 






Ser 


Phe 


• vai 


& 0 m 
ASH 


25 








Ser Asp 


Met 


ASp 


Glu 


Lys 


Leu 


Gin 








60 


Ala 


Pro 


Glu 


Ala 






75 




Phe 


His 


Met 


His 




90 






Leu Gly 


Arg 


Phe 


105 








Tyr Arg 


Gly 


He 


Thr Arg 


Asn 


Gly 








140 


He 


Pro 


Asn 


Tyr 






155 




Trp 


Thr 


Asn 


Met 




170 






Arg 


Lys 


Arg 


Leu 


185 








Glu 


Gin 


Asn 


Lys 


Arg 


Ser 


Lys 


Thr 








220 


Asp 


Lys 


Gly 


He 






235 




Ser Tyr 


He 


Ser 




250 






Ala 


Ala 


Leu 


Asp 


265 








Pro 


Asp 


Tyr 


Leu 


Arg 


He 


Tyr 


Lys 








300 


Ala 


Ser 


Val 


Phe 






315 




Thr 


He 


Trp 


Leu 




330 




Glu 


Ala 


He 


Ala 


345 









Ser 


Asp 


JjcU 


nop 






-L *D 




Trp 


Val 


rvJ. cl 


V-J-L U. 


30 






Leu 


Asn 


lieu 


lie 


45 








Arg 


Asp 


Phe 


Leu 


Leu 


Phe 


Phe 


Val 








80 


Val 


Leu 


Val 


Glu 






95 




Leu 


Ser 


Gin 


He 




110 






Glu 


Pro 


Thr 


Leu 


125 








Ala Gly 


Gly 


Gly 


Leu 


Leu 


Pro 


Lys 








160 


Glu 


Gin 


Tyr 


Leu 






175 




Val 


Ala 


Gin 


His 




190 






Glu 


Asn 


Gin 


Asn 


205 








Ser 


Ala 


Arg 


Tyr 


Thr 


Ser 


Glu 


Lys 








240 


Phe 


Asn 


Ala 


Ala 






255 




Asn 


Ala 


Gly 


Lys 




270 






Val 


Gly 


Gin 


Gin 


285 








He 


Leu 


Glu 


Leu 


Leu Gly 


Trp 


Ala 








320 


Phe 


Gly 


Pro 


Ala 






335 




His 


Thr 


Val 


Pro 




350 
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Phe 


Tyx 


Gly Cys Val Asn Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe Asn Asp 




355 








360 










365 








Cys 


Val 


Asp 


Lys 


Met 


Val He 


Trp 


Trp 


Glu 


Glu 


Gly Lys 


Met 


Thr 


Ala 


370 




375 










380 










Lys 


Val 


Val 


Glu 


Ser 


Ala Lys 


Ala 


He 


Leu 


Gly Gly Ser 


Lys 


Val 


Arg 


385 










390 








395 










400 


Val 


Asp 


Gin Lys 


Cys 


Lys Ser 


Ser 


Ala 


Gin 


Ala Asp 


Pro 


Thr 


Pro 


Val 








405 








410 










415 




lie 


Val 


Thr 


Ser 


Asn 


Thr Asn 


Met 


Cys 


Ala 


Val 


He 


Asp 


Gly Asn 


Ser 








420 








425 










430 






Thr 


Thr 


Phe 


Glu 


His 


Gin Gin 


Pro 


Leu 


Gin 


Asp Arg 


Met 


Phe 


Lys 


Phe 






435 








440 










445 








Glu 


Leu 


Thr Arg Arg Leu Asp 


His 


Asp 


Phe 


Gly Lys 


Val 


Thr Lys 


Gin 




450 








455 










460 










Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg Trp Ala Lys 


Asp 


His 


Val 


Val 


Glu 


Val 


465 






470 








475 










480 


Glu 


His 


Glu 


Phe 


Tyr 


Val Lys 


Lys 


Gly Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 










485 








490 










495 




Pro 


Ser 


Asp 


Ala 


Asp 


He Ser 


Glu 


Pro 


Lys 


Arg Val Arg 


Glu 


Ser 


Val 






500 








505 










510 






Ala 


Gin 


Pro Ser Thr Ser Asp Ala Glu Ala 


Ser 


He 


Asn 


Tyr Ala Asp 






515 








520 










525 








Arg 


Tyr 


Gin 


Asn 


Lys 


Cys Ser Arg His Val 


Gly Met 


Asn 


Leu 


Met 


Leu 


530 








535 










540 










Phe 


Pro 


Cys 


Arg 


Gin 


Cys Glu Arg Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 


545 






550 








555 










560 


Phe 


Thr 


His Gly Gin Lys Asp Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 










565 








570 










575 




Ser 


Gin 


Pro 


Val 


Ser 


Val Val 


Lys 


Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 








580 






585 










590 






lie 


His 


His 


He 


Met 


Gly Lys 


Val 


Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 






595 






600 










605 








Leu 


Val 


Asn 


Val 


Asp 


Leu Asp Asp 


Cys 


He 


Phe 


Glu 


Gin 










610 








615 










620 










<210> 162 


























<211> 397 


























<212> PRT 


























<213> Artificial Sequence 




















<220> 




























<223> Mutant rep protein: 52 411 GCA 














<400> 162 


























Met 


Glu 


Leu 


Val 


Gly 


Trp Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


1 








5 






10 










15 




Gin 


Trp 


He 


Gin 


Glu 


Asp Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 






20 






25 










30 






Ser 


Asn 


Ser 


Arg 


Ser 


Gin He 


Lys 


Ala 


Ala 


Leu Asp 


Asn 


Ala Gly Lys 






35 






40 










45 








He 


Met 


Ser 


Leu 


Thr 


Lys Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 




50 








55 










60 










Pro 


Val 


Glu 


Asp 


He 


Ser Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 


65 








70 








75 










80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp Ala 






85 








90 










95 




Thr 


Lys 


Lys 


Phe 


Gly 


Lys Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 




100 








105 










110 






Thr 


Thr 


Gly 


Lys 


Thr 


Asn He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 






115 






120 










125 








Phe 


Tyr 


Gly 


Cys 


Val 


Asn Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 
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130 










135 










140 










Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu Gly Lys 


Met 


Thr 


Ala 


145 










150 










155 










160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly Gly Ser Lys Val Arg 








165 










170 










175 




Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


Ala Asp 


Pro 


Thr 


Pro 


Val 






180 










185 










190 






lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 


Asp 


Gly Asn Ser 






195 










200 










205 








Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp Arg 


Met 


Phe 


Lys 


Phe 




210 










215 










220 








Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 


225 










230 










235 










240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg Trp Ala 


Lvs 


Asp 


His 


Val 


Val 


Glu 


Val 










245 










250 










255 




Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 








260 










265 










270 






Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 






275 










280 










285 








Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp Ala Glu 


Ala 


Ser 


He Asn Tyr Ala Asp 




290 










295 










300 










Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg His 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 


305 










310 










315 










320 


Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 










325 










330 










335 




Phe 


Thr 


His 


Gly Gin 


Lys 


Asp 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 








340 










345 










350 






Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala 


Tyr 


Gin 


Lys 


Leu Cys 


Tyr 






355 










360 










365 








He 


His 


His 


He 


Met 


Gly 


Lys 


Val 


Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 




370 










375 










380 










Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 


Asp 


Cys 


He 


Phe 


Glu 


Gin 








385 










390 




* 






395 












<210> 163 




























<211> 536 




























<212> PRT 




























<213> Artificial Sequence 




















<220> 






























<223> Mutant rep protein: 68 411 GCA 














<400> 163 




























Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser Asp 


Leu 


Asp 


1 








5 










10 










15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 








20 






25 










30 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 






35 










40 








45 








Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu 


Gin Arg Asp 


Phe 


Leu 




50 










55 








60 










Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 


65 






70 








75 










80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 








85 








90 










95 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 








100 








105 








110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 






115 










120 










125 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg 


Asn Gly Ala Gly Gly Gly 




130 










135 








140 
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Asn Lys Val Val Asp Glu Cys Tyr lie Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 ~ 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 ~ 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val lie Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 
225 230 235 240 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

lie Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 ~ 285 

Pro Val Glu Asp lie Ser Ser Asn Arg lie Tyr Lys lie Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 * 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

325 330 ~ 335 

Thr Thr Gly Lys Thr Asn lie Ala Glu Ala lie Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val lie Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala lie Leu Gly Gly Ser Lys Val Arg 
385 390 395 " 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin Ala Asp Pro Thr Pro Val 

405 410 415 

lie Val Thr Ser Asn Thr Asn Met Cys Ala Val lie Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 - 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 ~ 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 164 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep 40 411 GCA 



<400> 164 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
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1 5 10 15 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 go 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

100 105 " 110 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 - 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 * ~ 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin Ala Asp Pro Thr Pro Val 

180 185 ~ 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 * 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 ~ 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 165 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 414 GCT 
<400> 165 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

35 40 ~ 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 
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Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 ~ no 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Glv Glv Glv 

130 135 ~ 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser. Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 ~ 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 ~ 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 * 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala lie Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
38 5 - 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Ala Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 44 0 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
4g 5 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 ~ 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 
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580 585 590 

lie His His lie Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys lie Phe Glu Gin 
610 615 620 

<210> 166 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 414 GCT 
<400> 166 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 

1 5 10 15 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin lie Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

lie Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp lie Ser Ser Asn Arg lie Tyr Lys lie Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

100 105 110 

Thr Thr Gly Lys Thr Asn lie Ala Glu Ala lie Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val lie Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Ala Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 " 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 ~ 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 ~ 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 
355 360 365 
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Ile His His lie Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys lie Phe Glu Gin 
385 390 395 

<210> 167 
<211>. 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein :rep6 8 414 GCT 



<400> 167 



Thr Ala Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser Asp 


Leu 


Asp 


1 








5 










10 










15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 








20 








25 










30 






Lys 


Glu 


Trp 
35 


Glu 


Leu 


Pro 


Pro 


Asp 
40 


Ser 


Asp 


Met 


Asp 


Leu 
45 


Asn 


Leu 


He 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu 


Gin 


Arg Asp 


Phe 


Leu 




50 










55 










60 










Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 


65 






70 










75 










80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 








85 










90 










95 




Thr Thr Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


lie 








100 










105 










110 






Arg 


Glu 


Lys 
115 


Leu 


He 


Gin 


Arg 


Tie 
120 


Tyr 


Arg 


Gly 


He 


Glu 
125 


Pro 


Thr 


Leu 


Pro Asn Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg 


Asn Gly 


Ala Gly Gly Gly 




130 










135 










140 










Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 


145 










150 










155 










160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 










165 








170 










175 




Ser 


Ala 


Cys 


Leu 
180 


Asn 


Leu 


Thr 


Glu 


Arg 
185 


Lys 


Arg 


Leu 


Val 


Ala 
190 


Gin 


His 


Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin 


Asn Lys 


Glu 


Asn 


Gin 


Asn 






195 










200 










205 








Pro 


Asn 
210 


Ser 


Asp 


Ala 


Pro 


Val 
215 


He 


Arg 


Ser 


Lys 


Thr 
220 


Ser 


Ala 


Arg 


Tyr 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


225 










230 










235 










240 


Gin Trp 


lie 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 










245 










250 










255 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly 


Lys 








260 










265 










270 






lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 






275 










280 










285 








Pro 


Val 
290 


Glu 


Asp 


He 


Ser 


Ser 
295 


Asn 


Arg 


He 


Tyr 


Lys 
300 


He 


Leu 


Glu 


Leu 


Asn Gly Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu Gly Trp Ala 


305 










310 










315 










320 


Thr 


Lys 


Lys 


Phe 


Gly 
325 


Lys 


Arg 


Asn 


Thr 


He 
330 


Trp 


Leu 


Phe 


Gly 


Pro 
335 


Ala 


Thr 


Thr Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 








340 










345 










350 






Phe Tyr Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 






355 










360 










365 








Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu Gly 


Lys 


Met 


Thr 


Ala 
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370 










375 


380 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala He Leu Gly Gly Ser Lys Val 


Arg 


385 










390 




395 


400 


Val 


Asp 


Gin 


Lys 


Cys 
405 


Lys 


Ser 


Ser Ala Gin He Asp Pro Ala Pro 
410 415 


Val 


lie 


Val 


Thr 


Ser 
420 


Asn 


Thr 
* 


Asn 


Met Cys Ala Val He Asp Gly Asn 
425 430 


Ser 


Thr 


Thr 


Phe 
435 


Glu 


His 


Gin 


Gin 


Pro Leu Gin Asp Arg Met Phe Lys 
440 ~ 445 


Phe 


Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


His Asp Phe Gly Lys Val Thr Lys 


Gin 




450 










455 


460 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp Ala Lys Asp His Val Val Glu 


Val 


465 










470 




475 


480 


Glu 


His 


Glu 


Phe 


Tyr 
485 


Val 


Lys 


Lys Gly Gly Ala Lys Lys Arg Pro 
490 ~ 495 


Ala 


Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu Pro Lys Arg Val Arg Glu Ser 


Val 








500 








505 510 




Ala 


Gin 


Pro 
515 


Ser 


Thr 


Ser 


Asp 


Ala Glu Ala Ser He Asn Tyr Ala 
520 525 


Asp 


Arg 


Leu 
530 


Ala 


Arg 


Gly 


His 


Ser 
535 


Leu 





<210> 168 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 414 GCT 



<400> 168 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys Gly 


He Thr Ser 


Glu 


Lys 


1 








5 










10 




15 




Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr He 


Ser Phe Asn 


Ala 


Ala 








20 








25 


30 






Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys Ala Ala Leu Asp Asn Ala Gly 


Lys 






35 










40 






45 






He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp Tyr 


Leu Val Gly Gin 


Gin 




50 










55 








60 






Pro 


val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He Tyr 


Lys He Leu 


Glu 


Leu 


65 










70 








75 






80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser Val 


Phe Leu Gly Trp 


Ala 










85 










90 




95 




Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He Trp 


Leu Phe Gly 


Pro 


Ala 








100 










105 




110 






Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala He 


Ala His Thr 


Val 


Pro 






115 










120 






125 






Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu Asn 


Phe Pro Phe 


Asn 


Asp 




130 










135 








140 






Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp Glu Glu Gly Lys Met 


Thr 


Ala 


145 










150 








155 






160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly Gly Ser Lys 


Val 


Arg 










165 










170 




175 




Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin He 


Asp Pro Ala 


Pro 


Val 








180 








185 




190 






He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys Ala Val 


He Asp Gly Asn 


Ser 






195 










200 






205 






Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro Leu Gin Asp Arg Met Phe 


Lys 


Phe 




210 










215 








220 






Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe Gly 


Lys Val Thr 


Lys 


Gin 


225 










230 








235 




240 
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Glu Val Lys Asp Phe Phe Arg Trp 

245 

Glu His Glu Phe Tyr Val Lys Lys 

260 

Pro Ser Asp Ala Asp lie Ser Glu 
275 280 
Ala Gin Pro Ser Thr Ser Asp Ala 

290 295 
Arg Leu Ala Arg Gly His Ser Leu 
305 * 310 



Ala Lys Asp His Val Val Glu Val 

250 255 
Gly Gly Ala Lys Lys Arg Pro Ala 
265 270 
Pro Lys Arg Val Arg Glu Ser Val 

285 

Glu Ala Ser lie Asn Tyr Ala Asp 

300 



<210> 169 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: 78 420 GCT 



<400> 169 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val He Lys 


Val 


Pro 


Ser 


Asp 


Leu Asp 


1 








5 






10 










15 


Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp Ser Phe Val Asn 


Trp 


Val 


Ala Glu 








20 








25 








30 




Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp Ser Asp 


Met 


Asp 


Leu 


Asn 


Leu He 






35 










40 






45 






Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala Glu Lys 


Leu 


Gin 


Arg 


Asp 


Phe Leu 




50 










55 






60 








Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys Ala Pro 


Glu 


Ala 


Leu 


Phe 


Phe Val 


65 










70 






75 








80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr Phe His 


Met 


His 


Val 


Leu 


Val Glu 










85 






90 










95 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val Leu Gly Arg 


Phe 


Leu 


Ser 


Gin He 








100 








105 








110 




Arg 


Glu 


Lys 


Leu 


lie 


Gin 


Arg 


He Tyr Arg 


Gly 


He 


Glu 


Pro 


Thr Leu 






115 










120 






125 






Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys Thr Arg Asn Gly 


Ala Gly Gly Gly 




130 










135 






140 








Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr He Pro 


Asn Tyr 


Leu 


Leu 


Pro Lys 


145 










150 






155 








160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala Trp Thr 


Asn 


Met 


Glu Gin Tyr Leu 










165 






170 










175 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu Arg Lys 


Arg 


Leu 


Val 


Ala 


Gin His 








180 








185 






190 




Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin Glu Gin 


Asn 


Lys 


Glu 


Asn 


Gin Asn 






195 










200 




205 






Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He Arg Ser 


Lys 


Thr 


Ser Ala Arg Tyr 




210 










215 






220 








Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val Asp Lys 


Gly 


He 


Thr 


Ser 


Glu Lys 


225 










230 






235 








240 


Gin Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala Ser Tyr 


He 


Ser 


Phe 


Asn 


Ala Ala 










245 






250 










255 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys Ala Ala 


Leu Asp 


Asn Ala Gly Lys 








260 








265 








270 




lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala Pro Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 






275 










280 






285 






Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg He 


Tyr Lys 


He 


Leu 


Glu Leu 




290 










295 






300 








Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala Ala Ser 


Val 


Phe 


Leu Gly Trp Ala 


305 










310 






315 








320 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn Thr He 


Trp 


Leu 


Phe Gly 


Pro Ala 
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325 330 335 



Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


GlU 


Ala 


lie Ala 


His 


Thr 


Val 


Pro 






340 










345 








350 






Phe 


Tyr 


Gly 


Cys 


Val 


Asn Trp 


Thr 


Asn 


Glu 


Asn Phe 


Pro 


Phe 


Asn 


Asp 






355 










360 








365 








Cys 


Val 
370 


Asp 


Lys 


Met 


Val 


lie 
375 


Trp 


Trp 


GlU 


Glu Gly 
380 


Lys 


Met 


Thr 


Ala 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


lie 


Leu 


Gly Gly 


Ser 


Lys 


Val 


Arg 


385 










390 










395 








400 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He Asp 


Pro 


Thr 


Pro 


Val 










405 










410 








415 




lie 


Val 


-•- 

Thr 


Ala 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val He 


Asp Gly Asn 


Ser 








420 










425 








430 






Thr 


Thr 


Phe 
435 


Glu 


His 


Gin 


Gin 


Pro 
440 


Leu 


Gin 


Asp Arg 


Met 
445 


Phe 


Lys 


Phe 


Glu 


Leu 


Thr 


Arg Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 




450 










455 








460 










Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp His 


Val 


Val 


Glu 


Val 


465 










470 










475 








480 


Glu 


His 


Glu 


Phe 


Tyr 
485 


Val 


Lys 


Lys 


Gly 


•Gly 
490 


Ala Lys 


Lys 


Arg 


Pro 
495 


Ala 


Pro 


Ser 


Asp 


Ala 
500 


Asp 


lie 


Ser 


Glu 


Pro 
505 


Lys 


Arg Val 


Arg 


Glu 

510. 


Ser 


Val 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


Glu 


Ala 


Ser He 


Asn 


Tyr 


Ala 


Asp 






515 










520 








525 






Arg 


Tyr 
530 


Gin 


Asn 


Lys 


Cys 


Ser 
535 


Arg 


His 


Val 


Gly Met 
540 


Asn 


Leu 


Met 


Leu 


Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


Met 


Asn 


Gin Asn 


Ser 


Asn 


He 


Cys 


545 










550 










555 








560 


Phe 


Thr 


His 


Gly Gin 


Lys 


Asp 


Cys 


Leu 


Glu 


Cys Phe 


Pro 


Val 


Ser 


Glu 










565 










570 








575 




Ser 


Gin 


Pro 


Val 
580 


Ser 


Val 


Val 


Lys 


Lys 
585 


Ala 


Tyr Gin 


Lys 


Leu 
590 


Cys 


Tyr 


lie 


His 


His 


lie 


Met 


Gly Lys 


Val 


Pro 


Asp 


Ala Cys 


Thr 


Ala 


Cys 


Asp 






595 










600 








605 








Leu 


Val 
610 


Asn 


Val 


Asp 


Leu 


Asp 
615 


Asp 


Cys 


He 


Phe Glu 
620 


Gin 









<210> 170 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep 52 420 GCT 



<400> 170 



Met Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr Ser Glu 


Lys 


1 






5 










10 






15 




Gin Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe Asn Ala 


Ala 






20 










25 






30 




Ser Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp 


Asn Ala Gly 


Lys 




35 










40 










45 




He Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val Gly Gin 


Gin 


50 










55 








60 






Pro Val 


Glu 


Asp 


lie 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He Leu Glu 


Leu 


65 








70 










75 




80 


Asn Gly 


Tyr 


Asp 


Pro 
85 


Gin 


Tyr 


Ala 


Ala 


Ser 
90 


Val 


Phe 


Leu Gly Trp 
95 


Ala 


Thr Lys 


Lys 


Phe 
100 


Gly 


Lys 


Arg 


Asn 


Thr 
105 


He 


Trp 


Leu 


Phe Gly Pro 
110 


Ala 
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Tnr 


Thr 


Gly 


ijys 


mr 


Asn 


He 


Ala 


Glu Ala 


He Ala His 


Thr 


Val 


Pro 






tie 
lib 










120 




125 








Pne 


Tyr 


Gly 


Cys 


val 


Asn Trp 


Thr Asn Glu 


Asn Phe Pro 


Phe 


Asn Asp 




130 










135 






140 








Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp Trp Glu Glu Gly Lys 


Met 


Thr 


Ala 


145 










150 








155 






160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He Leu Gly Gly Ser 


Lys 


Val 


Arg 










165 








170 






175 




Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala Gin 


He Asp Pro 


Thr 


Pro 


Val 






180 










185 




190 






lie 


Val 


Thr 


Ala 


Asn 


Thr 


Asn 


Met 


Cys Ala 


Val He Asp 


Gly Asn Ser 






195 










200 




205 








Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro Leu Gin Asp Arg Met 


Phe 


Lys 


Phe 




210 










215 






220 








Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp Phe 


Gly Lys Val 


Thr 


Lys 


Gin 


225 










230 








235 






240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg Trp Ala Lys 


Asp His Val 


Val 


Glu Val 










245 








250 






255 




Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys Gly Gly Ala Lys Lys 


Arg 


Pro 


Ala 








260 










265 




270 






Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro Lys 


Arg Val Arg 


Glu 


Ser 


Val 






275 










280 




285 








Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp Ala Glu Ala 


Ser He Asn 


Tyr 


Ala 


Asp 




290 










295 






300 








Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg His Val 


Gly Met Asn 


Leu 


Met 


Leu 


305 










310 








315 






320 


Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg Met Asn 


Gin Asn Ser 


Asn 


He 


Cys 










325 








.330 






335 




Phe 


Thr 


His 


Gly Gin 


Lys 


Asp 


Cys 


Leu Glu 


Cys Phe Pro 


Val 


Ser 


Glu 








340 










345 




350 






Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys Ala 


Tyr Gin Lys 


Leu 


Cys 


Tyr 






355 










360 




365 








He 


His 


His 


He 


Met 


Gly 


Lys 


Val 


Pro Asp 


Ala Cys Thr 


Ala 


Cys 


Asp 




370 










375 






380 








Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 


Cys He 


Phe Glu Gin 








385 










390 








395 








<210> 171 






















<211> 536 






















<212> PRT 






















<213> Artificial Sequence 














<220> 
























<223> Mutant rep protein: rep68 


420 GCT 










<400> 171 






















Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He Lys 


Val Pro Ser 


Asp 


Leu 


Asp 


1 








5 








10 






15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser Phe 


Val Asn Trp 


Val 


Ala 


Glu 








20 








25 




30 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp 


Met Asp Leu 


Asn 


Leu 


He 






35 










40 




45 








Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu Lys 


Leu Gin Arg 


Asp 


Phe 


Leu 




50 










55 




60 








Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala Pro 


Glu Ala Leu 


Phe 


Phe 


Val 


65 








70 








75 






80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe His 


Met His Val 


Leu 


Val 


Glu 










85 








90 






95 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg Phe Leu 


Ser 


Gin 


He 








100 










105 




110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr Arg 


Gly He Glu 


Pro 


Thr 


Leu 
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115 






120 

£d \J 




xrx. \J 


A C3 n 


Trp Phe Ala 


Val 




JLJ V *— ^ 


Thr 




130 
^ v 






135 

—S -w* 






A e *n 




Val Val. Asp 


Glu 


^> 




Tie 


1 AC 
It: J 






150 








l nzr 


bin 


Pro Glu Leu 


Gin 


lrp 


nld 








165 










ser 


ax a 


Cys Leu Asn 


Leu 


inr 




/\rg 






180 








X O -P 


Leu 


Txir 


His Val Ser 


Gin 


Thr 


VJ J-ii 


uXU 






195 










Pro 


Asn 


Ser Asp Ala 


Pro 


Val 


Ti- 
ne 


Arg 




2X0 




215 






Met 


Glu 


Leu Val Gly Trp 


Leu 


vai 


Asp 


o o c 

225 






230 








Gin 


Trp 


He Gin Glu 


Asp 


Gin 


Ala 


Ser 




245 










Ser 


Tfc 

Asn 


Ser Arg Ser 


Gin 


He 


Lys 


Ala 






260 








/T C 

2 65 


lie 


Met 


Ser Leu Thr 


Lys* 


Thr 


Ala 


Pro 






275 








Pro 


Val 


Glu Asp He 


Ser 


Ser 


Asn 


Arg 








295 






Asn 


Gly 


Tyr Asp Pro 


Gin 


Tyr 


Ala 


Ala 


•arte 






310 








Thx 


Lys 


Lys Phe Gly 


Lys 


Arg 


Asn 


Thr 






325 










Thr 


Thr 


Gly Lys Thr Asn 


He 


Ala 


Glu 






340 










fne 


xyr 


Gly Cys Val 


Asn Trp 


inr 








355 










Cys 


Val 


Asp Lys Met 


Val 


He 


Trp 


Trp 




370 






375 






Lys 


Val 


Val Glu Ser 


Ala 


Lys 


Ala 


He 


385 






390 








Val 


Asp 


Gin Lys Cys 


Lys 


Ser 


Ser 


Ala 






405 










He 


Val 


Thr Ala Asn 


Thr 


Asn 


Met 


Cys 






420 








425 


Thr 


Thr 


Phe Glu His 


Gin 


Gin 


Pro 


Leu 






435 






440 




Glu 


Leu 


Thr Arg Arg 


Leu Asp 


His 


Asp 




450 






455 






Glu 


Val 


Lys Asp Phe 


Phe 


Arg 


Trp 


Ala 


465 






470 








Glu 


His 


Glu Phe Tyr Val 


Lys 


Lys 


Gly 






485 










Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 


Pro 






500 








505 


Ala 


Gin 


Pro Ser Thr 


Ser Asp 


Ala 


Glu 






515 






520 




Arg 


Leu 


Ala Arg Gly His 


Ser 


Leu 






530 






535 







<210> 172 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 420 
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125 



Ara 


Asn Gly 


Ala 


Glv 


Glv 


Glv 






140 










JtT A* V- f 


Asn Tyr 


AJ ■ LA 




Pro 


T .'vc 




155 










xou 


X 11 X. 


Asn 


Met 


Vj X IX 


VJXIl 


iyr 


lieu 


1 / U 










1 /O 




i_»y s 


Arg 


Leu 


Val 


/via 


lain 


HIS 










lyo 






vain 


Asn 


Lys 




A n 

HSU 


tain 










*i rt c 

2 05 








G O T- 

OCX 


Lys 


Thr 




nla 




ryx 






220 










Lys 


Gly 


He 


V* 

Tnr 


f""* j-^. -mj— 




Lys 




235 










240 


Tyr 


He 


Ser 


pne 


TV 

Asn 


Aia 


Ala 


O IT f\ 

250 










o e c 

255 




Ma 


Leu Asp 


es y"% 
ASH 


Ala 


vjxy 


T ire 

iiys 










1 T rt 

270 








Tyr 


Leu 


v ax 


Gly 


v?in 


vain 








*"} o c 
2 OD 








1x6 


Tyr 


Lys 


116 


Leu 




lieu 






300 










l)CX 


Val 


Phe 


lieu 


oi 
vaiy 


X I p 


■lYlcl 




315 










*3 O 

320 


TT o 

ixe 


Trp 


Leu 


rile 




rTO 


Ala 


-> O rt 

330 










O "3 C 

335 




J. a. 


He 


Ala 


XIX o 


xxxx 


Val 
V ctx 


XT X W 










350 






Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 








365 








Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 






380 










Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 




395 










400 


Gin 


lie 


Asp 


Pro 


Thr 


Pro 


Val 


410 








415 




Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 










430 






Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 








445 








Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 






460 










Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




475 










480 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


490 










495 




Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 










510 






Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 



525 



GCT 
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<400> 172 




Met 


Glu 


Leu 


Val 


1 








Gin 


Trp 


He 


Gin 






20 


Ser 


Asn 


Ser 


Arg 






35 




lie 


Met 


Ser 


Leu 




50 






Pro 


val 


GJLU 


Asp 


65 








Asn 


Gly 


Tyr 


Asp 


Thr 


Lys 


Lys 


Phe 








100 


Thr 


Thr 


Gly 


Lys 






115 




Phe 


Tyr 


Gly 


Cys 




130 






Cys 


Val 


Asp 


Lys 


145 








Lys 


Val 


Val 


Glu 


Val 


Asp 


Gin 


Lys 








180 


He 


Val 


Thr 


Ala 






195 




Thr 


Thr 


Phe 


Glu 




210 






Glu 


Leu 


Thr 


Arg 


225 








Glu 


Val 


Lys 


Asp 


Glu 


His 


Glu 


Phe 








260 


Pro 


Ser 


Asp 


Ala 






275 




Ala 


Gin 


Pro 


.Ser 




290 






Arg 


Leu 


Ala Arg 


305 









Gly Trp Leu Val 
5 

Glu Asp Gin Ala 

Ser Gin He Lys 

40 

Thr Lys Thr Ala 
55 

He Ser Ser Asn 
70 

Pro Gin Tyr Ala 
85 

Gly Lys Arg Asn 

Thr Asn He Ala 

120 

Val Asn Trp Thr 
135 

Met Val He Trp 
150 

Ser Ala Lys Ala 
165 

Cys Lys Ser Ser 

Asn Thr Asn Met 

200 

His Gin Gin Pro 
215 

Arg Leu Asp His 
230 

Phe Phe Arg Trp 
245 

Tyr Val Lys Lys 

Asp He Ser Glu 

280 

Thr Ser Asp Ala 
295 

Gly His Ser Leu 
310 



Asp Lys Gly He 
10 

Ser Tyr He Ser 
25 

Ala Ala Leu Asp 

Pro Asp Tyr Leu 

60 

Arg He Tyr Lys 
75 

Ala Ser Val Phe 
90 

Thr He Trp Leu 
105 

Glu Ala He Ala 

Asn Glu Asn Phe 

14 0 

Trp Glu Glu Gly 
155 

He Leu Gly Gly 
170 

Ala Gin He Asp 
185 

Cys Ala Val He 

Leu Gin Asp Arg 

220 

Asp Phe Gly Lys 
235 

Ala Lys Asp His 
250 

Gly Gly Ala Lys 
265 

Pro Lys Arg Val 

Glu Ala Ser He 

300 



Thr Ser Glu Lys 
15 

Phe Asn Ala Ala 
30 

Asn Ala Gly Lys 
45 

Val Gly Gin Gin 

He Leu Glu Leu 

80 

Leu Gly Trp Ala 
95 

Phe Gly Pro Ala 
110 

His Thr Val Pro 
125 

Pro Phe Asn Asp 

Lys Met Thr Ala 

160 

Ser Lys Val Arg 
175 

Pro Thr Pro Val 
190 

Asp Gly Asn Ser 
205 

Met Phe Lys Phe 

Val Thr Lys Gin 

240 

Val Val Glu Val 
255 

Lys Arg Pro Ala 
270 

Arg Glu Ser Val 
285 

Asn Tyr Ala Asp. 



<210> 173 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 421 GCC 
<400> 173 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 
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Gin 


Phe 


Glu Lys 


Thr 


Thr 


Gly Val 






100 


Arg 


Glu 


Lys Leu 






115 


Pro 


Asn 


Trp Phe 




130 




Asn 


Lys 


Val Val 


1 A IT 

145 






Thr 


Gin 


Pro Glu 


Ser 


Ala 


Cys Leu 






180 


Leu 


Thr 


His Val 






195 


Pro 


Asn 


Ser Asp 




210 




Met 


Glu 


Leu Val 


225 






Gin 


Trp 


He Gin 


Ser 


Asn 


Ser Arg 






260 


He 


Met 


Ser Leu 






275 


Pro 


Val 


Glu Asp 




290 




Asn 


Gly 


Tyr Asp 


305 






Thr 


Lys 


Lys Phe 


Thr 


Thr 


Gly Lys 






340 


Phe 


Tyr 


Gly Cys 






355 


Cys 


Val 


Asp Lys 




370 


Val Glu 


Lys 


Val 


385 






Val 


Asp 


Gin Lys 


He 


Val 


Thr Ser 






420 


Thr 


Thr 


Phe Glu 






435 


Glu 


Leu 


Thr Arg 




450 




Glu 


Val 


Lys Asp 


465 






Glu 


His 


Glu Phe 


Pro 


Ser 


Asp Ala 






500 


Ala 


Gin 


Pro Ser 






515 


Arg 


Tyr 


Gin Asn 




530 




Phe 


Pro 


Cys Arg 


545 






Phe 


Thr 


His Gly 



Gly Glu Ser Tyr 
85 

Lys Ser Met Val 

He Gin Arg He 

120 

Ala Val Thr Lys 
135 

Asp Glu Cys Tyr 
150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 

200 

Ala Pro Val He 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin He Lys 

Thr Lys Thr Ala 

280 

He Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn He Ala 

Val Asn Trp Thr 

360 

Met Val He Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Ala Thr Asn Met 

His Gin Gin Pro 

440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp He Ser Glu 

Thr Ser Asp Ala 

520 

Lys Cys Ser Arg 
535 

Gin Cys Glu Arg 
550 

Gin Lys Asp Cys 



Phe 


His 


Met 


His 




90 






Leu Gly 


Arg 


Phe 


105 








Tyr Arg 


Gly He 


Thr Arg 


Asn Gly 








140 


He 


Pro 


Asn 


Tyr 






155 




Trp 


Thr 


Asn 


Met 




170 






Arg 


Lys 


Arg 

* 


Leu 


185 








Glu 


Gin 


Asn 


Lys 


Arg 


Ser 


Lys • 


Thr 








220 


Asp 


Lys 


Gly 


He 






235 




Ser 


Tyr 


He 


Ser 




250 






Ala 


Ala 


Leu 


Asp 


265 








Pro Asp 


Tyr 


Leu 


Arg 


He 


Tyr 


Lys 








300 


Ala 


Ser 


Val 


Phe 






315 




Thr 


He 


Trp 


Leu 




330 






Glu 


Ala 


He 


Ala 


345 








Asn 


Glu 


Asn 


Phe 


Trp 


Glu 


Glu 


Gly 








380 


He 


Leu 


Gly 


Gly 






395 




Ala 


Gin 


He 


Asp 




410 






Cys 


Ala 


Val 


He 


425 








Leu 


Gin 


Asp 


Arg 


Asp 


Phe 


Gly 


Lys 








460 


Ala 


Lys 


Asp 


His 






475 




Gly Gly 


Ala 


Lys 




490 






Pro 


Lys 


Arg 


Val 


505 








Glu Ala 


Ser 


He 


His 


Val 


Gly 


Met 








540 


Met 


Asn 


Gin 


Asn 






555 




Leu 


Glu 


Cys 


Phe 



Val Leu Val Glu 
95 

Leu Ser Gin He 
110 

Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 

160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 

240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 

400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 

Asn Leu Met Leu 

Ser Asn He Cys 

560 

Pro Val Ser Glu 
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565 

Ser Gin Pro Val Ser Val Val Lys 

580 

He His His He Met Gly Lys Val 
595 600 
Leu Val Asn Val Asp Leu Asp Asp 
610 615. 

<210> 174 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 



<400> 174 



Met 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val 


1 
Gin 


Trp 


He 


Gin 
20 


Glu 


Asp 


Gin 


Ala 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 








40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 








120 


Phe 


Tyx 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




13 0 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










He 


Val 


Thr 


Ser 


Ala 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 










245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 






275 








280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 




290 










295 




Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


305 










310 






Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 










325 








Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 



340 





O / v 








575 




jjys 




Tyr Gin Lys 


Leu 


Cys 


ryr 


coc 

JO J 








590 






fro 


ASp 


Ala Cys 


Thr 


Ala 


Cys 


TV mm 

ASp 








605 








cys 


xxe 


Phe Glu 


Gin 










620 










421 


GCC 












Asp 


Lys 


Gly He 


Thr 


Ser 


* 

Glu 


Lys 




10 








15 




Ser 


Tyr 


He Ser 


Phe 


Asn 


Ala 


Ala 


25 






30 






Ala 


Ala 


Leu Asp 


Asn 


Ala Gly 


Lys 








45 








Pro 


Asp 


Tyr Leu Val 


Gly Gin 


Gin 






60 










Arg 


He 


Tyr Lys 


He 


Leu 


Glu 


Leu 






75 








Q A 
O U 


Ala 


Ser 


Val Phe 


Leu 


Gly Trp 


AJLa 




90 








95 




Thr 


He 


Trp Leu 


Phe 


Gly 


Pro 


AA.SL 


105 






110 






Glu 


Ala 


He Ala 


His 


Thr 


Val 


.fro 








125 








Asn 


Glu 


Asn Phe 


Pro 


Phe 


Asn 








140 










Trp 


Glu 


Glu Gly Lys 


Met 


Thr 


JV 1 =s 

i\j.a 




155 








lOU 


He 


Leu 


Gly Gly Ser 


Lys 


Val 


7\ y 

nTy 




170 








175 




Ala 


Gin 


He Asp 


Pro 


Thr 


Pro 




185 






190 






Cys 


Ala 


Val He 


Asp 


Gly Asn 


Ser 






205 








Leu 


Gin 


Asp Arg 


Met 


Phe 


Lys 


Phe 






220 










Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 




235 








240 


Ala 


Lys 


Asp His 


Val 


Val 


Glu 


Val 




250 






255 




Gly Gly 


Ala Lys 


Lys 


Arg 


Pro 


Ala 


265 








270 






Pro 


Lys 


Arg Val Arg 


Glu 


Ser 


Val 








285 








Glu 


Ala 


Ser He 


Asn 


Tyr Ala 


Asp 






300 










His 


Val 


Gly Met Asn 


Leu 


Met 


Leu 






315 








320 


Met 


Asn 


Gin Asn 


Ser 


Asn 


He 


Cys 




330 








335 




Leu 


Glu 


Cys Phe 


Pro 


Val 


Ser 


Glu 


345 






350 
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Ser Gin Pro Val 
355 

lie His His lie 
370 

Leu Val Asn Val 
385 



Ser Val Val Lys 

360 

Met Gly Lys Val 
375 

Asp Leu Asp Asp 
390 



Lys Ala Tyr Gin 

Pro Asp Ala Cys 

380 

Cys He Phe Glu 
395 



Lys Leu Cys Tyr 
365 

Thr Ala Cys Asp 
Gin 



<210> 175 

<211> 536 

<212> PRT 

<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep68 421 GCC 



<400> 175 



Thr 


Ala 


Gly 


Phe 


1 








Glu 


His 


Leu 


Pro 








20 


Lys 


Glu 


Trp 


Glu 






35 




Glu 


Gin 


Ala 


Pro 




50 






Thr 


Glu 


Trp 


Arg 


65 








Gin 


Phe 


Glu 


Lys 


Thr 


Thr 


Gly 


Val 






100 


Arg 


Glu 


Lys 


Leu 






115 




Pro 


Asn 


Trp 


Phe 




130 






Asn 


Lys 


Val 


Val 


145 








Thr 


Gin 


Pro 


Glu 


Ser 


Ala 


Cys 


Leu 








180 


Leu 


Thr 


His 


Val 






195 




Pro 


Asn 


Ser 


Asp 




210 






Met 


Glu 


Leu 


Val 


225 








Gin 


Trp 


He 


Gin 


Ser 


Asn 


Ser 


Arg 








260 


He 


Met 


Ser 


Leu 






275 




Pro 


Val 


Glu 


Asp 




290 






Asn 


Gly 


Tyr 


Asp 


305 








Thr 


Lys 


Lys 


Phe 


Thr 


Thr 


Gly 


Lys 








340 


Phe 


Tyr 


Gly 


Cys 



Tyr 


Glu 


He 


Val 


5 








Gly 


lie 


Ser 


Asp 


Leu 


Pro 


Pro 


Asp 








40 


Leu 


Thr 


Val 


Ala 






55 




Arg 


Val 


Ser 


Lys 




70 






Gly 


Glu 


Ser 


Tyr 


85 








Lys 


Ser 


Met 


Val 


He 


Gin 


Arg 


He 








120 


Ala 


Val 


Thr 


Lys 






135 




Asp 


Glu 


Cys 


Tyr 




150 






Leu 


Gin 


Trp 


Ala 


165 








Asn 


Leu 


Thr 


Glu 


Ser 


Gin 


Thr 


Gin 








200 


Ala 


Pro 


Val 


He 






215 




Gly 


Trp 


Leu 


Val 




230 






Glu 


Asp 


Gin 


Ala 


245 








Ser 


Gin 


He 


Lys 


Thr 


Lys 


Thr 


Ala 








280 


He 


Ser 


Ser 


Asn 






295 




Pro 


Gin 


Tyr 


Ala 




310 






Gly 


Lys 


Arg 


Asn 


325 








Thr 


Asn 


He 


Ala 


Val 


Asn 


Trp 


Thr 



He Lys Val Pro 
10 

Ser Phe Val Asn 
25 

Ser Asp Met Asp 

Glu Lys Leu Gin 

60 

Ala Pro Glu Ala 
75 

Phe His Met His 
90 

Leu Gly Arg Phe 
105 

Tyr Arg Gly He 

Thr Arg Asn Gly 

140 

He Pro Asn Tyr 
155 

Trp Thr Asn Met 
170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 

220 

Asp Lys Gly He 
235 

Ser Tyr He Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg He Tyr Lys 

300 

Ala Ser Val Phe 
315 

Thr He Trp Leu 
330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 



Ser Asp Leu Asp 
15 

Trp Val Ala Glu 
30 

Leu Asn Leu He 
45 

Arg Asp Phe Leu 

Leu Phe Phe Val 

80 

Val Leu Val Glu 
95 

Leu Ser Gin He 
110 

Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 

160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 

240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
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355 






360 




LyB 


Val 


/\sp ijyS fiet 


Vdi 


He Trp 


Trp 




370 






375 






Lys 


Val 


Val Glu Ser 


Ala 


Lys 


Ala 


He 


385 






390 








Val 


Asp 


Gin Lys Cys 


Lys 


Ser 


Ser 


Ala 






405 










lie 


Val 


Thr Ser Ala 


Thr 


Asn 


Met 


Cys 






420 








425 


Thr 


Thr 


Phe Glu His 


Gin 


Gin 


Pro 


Leu 






435 






440 




Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


His 


Asp 




450 






455 






Glu 


Val 


Lys Asp Phe 


Phe 


Arg Trp Ala 


465 






470 








Glu 


His 


Glu Phe Tyr 


Val 


Lys 


Lys 


Gly 






485 










Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 


Pro 






500 








505 


Ala 


Gin 


Pro Ser Thr 


Ser 


Asp 


Ala 


Glu 






515 






520 




Arg 


Leu 


Ala Arg Gly 


His 


Ser 


Leu 






530 






535 







<210> 176 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep4 0 421 



<400> 176 



Met 
1 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val. Asp 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 






20 








25 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 






35 










40 




He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 




50 








55 






Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


65 










70 








Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 










85 










Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 








100 










105 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 






115 










120 




Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 




130 










135 






Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


145 










150 








Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 








165 










Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 








180 










185 


He 


Val 


Thr 


Ser 


Ala 


Thr 


Asn 


Met 


Cys 






195 










200 




Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 
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365 








Glu Glu Gly 


Lys 


Met 


Thr 


Ala 


380 










Leu Gly Gly 


Ser 


Lys 


Val 


Arg 


395 








400 


Gin He Asp 


Pro 


Thr 


Pro 


Val 


410 






415 




Ala Val He 


Asp 


Gly 


Asn 


Ser 






430 






Gin Asp Arg 


Met 


Phe 


Lys 


Phe 




445 








Phe Gly Lys 


Val 


Thr 


Lys 


Gin 


460 










Lys Asp His 


Vai 


Val 


Glu 


Val 


475 








480 


Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 


490 






495 




Lys Arg Val 


Arg 


Glu 


Ser 


Val 






510 






Ala Ser He 


Asn 


Tyr 


Ala 


Asp 




525 









GCC 



Lys 


Gly He 


Thr 


Ser 


Glu 


Lys 


10 








15 




Tyr 


He Ser 


Phe 


Asn 


Ala 


Ala 






30 






Ala 


Leu Asp 


Asn 


Ala 


Gly Lys 






45 








Asp 


Tyr Leu 


Val 


Gly 


Gin 


Gin 




60 










He 


Tyr Lys 


He 


Leu 


Glu 


Leu 




75 








80 


Ser 


Val Phe 


Leu Gly 


Trp 


Ala 


90 








95 




He 


Trp Leu 


Phe 


Gly 


Pro 


Ala 






110 






Ala 


He Ala 


His 


Thr 


Val 


Pro 






125 








Glu 


Asn Phe 


Pro 


Phe 


Asn Asp 




140 










Glu 


Glu Gly 


Lys 


Met 


Thr 


Ala 




155 








160 


Leu Gly Gly 


Ser 


Lys 


Val 


Arg 


170 








175 




Gin 


He Asp 


Pro 


Thr 


Pro 


Val 






190 






Ala 


Val He 


Asp Gly 


Asn 


Ser 






205 








Gin Asp Arg 


Met 


Phe 


Lys 


Phe 




220 
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Glu 


Leu 


Thr Arg Arg Leu Asp His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 


225 




230 






235 










240 


Glu 


Val 


Lys Asp Phe Phe Arg Trp Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 






245 




250 










255 




Glu 


His 


Glu Phe Tyr Val Lys Lys 


Gly 


Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 






260 


265 










270 






Pro 


Ser 


Asp Ala Asp He Ser Glu 
275 280 


Pro 


Lys 


Arg 


Val 


Arg 
285 


Glu 


Ser 


Val 


Ala 


Gin 


Pro Ser Thr Ser Asp Ala 


Glu 


Ala 


Ser 


He Asn Tyr Ala Asp 




290 


295 








300 










Arg 


Leu 


Ala Arg Gly His Ser Leu 



















305 310 



<210> 177 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 422 GCC 



<400> 177 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys Val 


Pro 


Ser 


Asp 


Leu 


Asp 


1 






5 










10 








15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe Val 


Asn 


Trp 


Val 


Ala 


Glu 








20 








25 








30 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp Met 


Asp 


Leu 


Asn 


Leu 


He 




35 










40 








45 








Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys Leu 


Gin Arg Asp 


Phe 


Leu 




50 










55 








60 










Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro Glu 


Ala 


Leu 


Phe 


Phe 


Val 


65 








70 








75 










80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His Met 


His 


Val 


Leu 


Val 


Glu 








85 








90 








95 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly Arg 


Phe 


Leu 


Ser Gin 


He 






100 










105 








110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 


Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 






115 










120 








125 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg Asn 


Gly Ala Gly Gly Gly 




130 








135 








140 










Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 


145 








150 








155 










160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr Asn 


Met 


Glu Gin Tyr Leu 










165 








170 








175 


His 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys Arg 


Leu 


Val 


Ala 


Gin 








180 










185 








190 






Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin Asn 


Lys 


Glu 


Asn 


Gin 


Asn 






195 










200 








205 








Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 




210 










215 








220 










Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys Gly 


He 


Thr 


Ser 


Glu 


Lys 


225 








230 






235 










240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr He 


Ser 


Phe 


Asn 


Ala 


Ala 








245 








250 








255 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala Leu 


Asp 


Asn 


Ala 


Gly 


Lys 








260 










265 








270 




Gin 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp Tyr 


Leu 


Val 


Gly Gin 






275 








280 








285 








Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


He Tyr 


Lys 


He 


Leu 


Glu 


Leu 




290 








295 








300 








Ala 


Asn 


Gly 


Tyr 


Asp 


-Pro 


Gin 


Tyr 


Ala 


Ala 


Ser Val 


Phe 


Leu 


Gly Trp 
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f\ IT 

305 










n ft 
ixU 






Thr 


Lys 


Lys 


Phe Gly 


Lys Arg 


Asn 


Tnr 










325 








Thr 


Thr- -Gly 


Lys 


Thr 


Asn lie 


Ala 


Glu 








340 








345 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn Trp 


Thr 


Asn 






355 








360 




Cys 


Val 


Asp 


Lys 


Met 


Val lie 


Trp 


Trp 


370 








375 






Lys 


Val 


Val 


Glu 


Ser 


Ala Lys 


Ala 


lie 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys Ser 


Ser 


Ala 










405 








lie 


Val 


Thr 


Ser 


Asn 


Ala Asn 


Met 


Cys 








420 








425 


Thr 


Thr 


Phe 


Glu 


His 


Gin Gin 


Pro 


Leu 






435 








440 




Glu 


Leu 


Thr 


Arg Arg 


Leu Asp 


His 


Asp 




450 








455 






Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg 


Trp 


Ala 


465 










470 






Glu 


His 


Glu 


Phe 


Tyr 


Val Lys 


Lys 


Gly 










485 








Pro 


Ser 


Asp 


Ala 


Asp 


lie Ser 


Glu 


Pro 






500 








505 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


Glu 






515 








520 




Arg 


Tyr 


Gin 


Asn 


Lys 


Cys Ser 


Arg 


His 




53 0 








535 






Phe 


Pro 


Cys 


Arg 


Gin 


Cys Glu 


Arg 


Met 


545 










550 






Phe 


Thr 


His 


Gly Gin 


Lys Asp 


Cys 


Leu 










565 








Ser 


Gin 


Pro 


Val 


Ser 


Val Val 


Lys 


Lys 








580 








585 


lie 


His 


His 


lie 


Met 


Gly Lys 


Val 


Pro 






595 








600 




Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 


Asp 


Cys 




610 








615 







<210> 178 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 422 



<400> 178 



Met Glu 


Leu 


Val 


Gly 


Trp 


Leu Val Asp 


1 






5 






Gin Trp 


He 


Gin 


Glu 


Asp 


Gin Ala Ser 




20 






25 


Ser Asn 


Ser 


Arg 


Ser 


Gin 


He Lys Ala 




35 








40 


He Met 


Ser 


Leu 


Thr 


Lys 


Thr Ala Pro 


50 










55 


Pro Val 


Glu 


Asp 


He 


Ser 


Ser Asn Arg 


65 








70 




Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr Ala Ala 








85 
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315 






•J -L. \J 


lie 


Trp 


Leu Phe Gly Pro 


TV 1 

/via 


*a •> n 






335 




Ala 


He 


Ala 


His Thr Val 


Pro 








350 




Glu 


Asn 


Phe 


Pro Phe Asn 


Asp 








365 


Glu 


Glu Gly Lys Met Thr 


Ala 






380 






Leu 


Gly Gly Ser Lys Val 


Arg 




395 






400 


Gin 


He Asp 


Pro Thr Pro 


Val 


410 






415 




Ala 


Val 


He Asp Gly Asn 


Ser 








430 




Gin 


Asp Arg 


Met Phe Lys 


Phe 








445 




Phe 


Gly Lys 


Val Thr Lys 


Gin 






460 






Lys 


Asp 


His 


Val Val Glu 


Val 


475 






480 


Gly 


Ala 


Lys 


Lys Arg Pro 


Ala 


490 






495 




Lys 


Arg Val Arg Glu Ser 


Val 








510 




Ala 


Ser 


He Asn Tyr Ala 


Asp 








525 




Val 


Gly 


Met 


Asn Leu Met 


Leu 




540 






Asn 


Gin 


Asn 


Ser Asn He 


Cys 




555 






560 


<H m, 

Glu 


Cys 


Phe 


Pro Val Ser 


Glu 


r mmt A 

570 




575 




Ala 


Tyr 


Gin 


Lys Leu Cys 


Tyr 








590 




Asp 


Ala 


Cys 


Thr Ala Cys 


Asp 








605 




He 


Phe 


Glu 


Gin 








620 






GCC 










Lys 


Gly 


He 


Thr Ser Glu 


Lys 


10 






15 




Tyr 


He 


Ser 


Phe Asn Ala 


Ala 






30 




Ala 


Leu Asp Asn Ala Gly 


Lys 








45 




Asp 


Tyr 


Leu Val Gly Gin 


Gin 






60 






He 


Tyr 


Lys 


He Leu Glu 


Leu 




75 






80 


Ser 


Val 


Phe 


Leu Gly Trp 


Ala 


90 






95 





WO 03/018820 



i. XIX 


i-*_y o 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 






100 










105 




HIT 


Gly Lys 


Thr 


Asn 


He 


Ala 


Glu 






115 










120 




Fne 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr 

X XX JL 


no xx 




i "\ n 

AJ v 










135 






Cys 


val 


Asp 


Lys 


Met 


Val 


He 


irp 


irp 


t A C 

14 t> 










150 








Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


Tl <=» 








165 










Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser 


Ser 


J-\± 3. 






180 










IOC 


lie 


Val 


Thr 


Ser 


Asn 


Ala 


Asn 


Met 


ijys 






195 










200 




Thx 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 




210 










215 






Glu 


Leu 


Thr Arg Arg 


Leu Asp 


His 


Asp 


225 










230 








Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Aid 










245 










Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


ijiy 








260 










265 


Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 


Pro 






275 










280 




Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


Glu 




290 










295 






Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


HIS 


305 










310 








Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg 


wet 










325 










Phe 


Thr 


His 


Gly Gin 


Lys 


Asp 


Cys 


Leu 








340 












Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


lays 






355 










360 




He 


His 


His 


He 


Met 


Gly 


Lys 


Val 


rlO 




370 










375 






Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 


Asp 




385 










390 








<210> 179 














<211> 536 














<212> PRT 














<213> Artificial Sequence 






<220> 
















<223> Mutant rep protein: rep68 


422 


<400> 179 














Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


1 








5 










Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 








20 










25 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 




35 










40 




Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 




50 










55 






Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


65 










70 








Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 










85 










Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 
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He 


Trn 


Leu 


Phe 


Gly 


Pro 


Ala 








110 






Ala 


He 

JL A ^ 


Ala 


His 


Thr 


Val 


Pro 








125 








Glu 

V3X WX 




Phe 


Pro 


Phe 


Asn Asp 






140 










u-LU 




Gly Lys 


Met 


Thr 


Ala 




1 

1j J 










160 


iigU 


ijxy 


Gly 


Ser 


Lys 


Val 


nxy 


l in 










175 






lie 


Asp 


Pro 


Thr 


Pro 


val 








190 






7\ 1 -* 


vai 


He 


Asp 


Gly Asn 


Ser 








205 








Cjin 


ASp 


Arg 


Met 


Phe 


Lys 


Phe 






220 










Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 




235 










240 


Lys 


Asp 


Has 


Val 


Val 


Glu 


Val 


250 










255 




Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 










270 






Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 








285 








Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 






300 










Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 














320 


Asn 


bin 


Asn 


Ser 


Asn 


He 


Cys 


J J V 










335 




bill 


t*ys 


Phe 


Pro 


Val 


Ser 


Glu 








350 






Aid 


lyr 


Gin 


Lys 


Leu 


Cys 


Tyr 








365 








ASp 


Til a 
Ala 


Cys 


Thr 


Ala 


Cys 


Asp 






380 










lie 


ir 1LC 


Glu 


Gin 






















GCC 














Lys 


Val 


Pro 


Ser Asp 


Leu Asp 


10 










15 




Phe 


Val 


Asn Trp 


Val 


Ala 


Glu 










30 






Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 






45 








Lys 


Leu 


Gin Arg Asp 


Phe 


Leu 






60 










Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 




75 










80 


His 


Met 


His 


Val 


Leu 


Val 


Glu 


90 










95 




Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 
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100 






105 








110 






Arg 


Glu 


Lys Leu He Gin Arg 


He 


Tyr Arg Gly He 


Glu 


Pro 


Thr 


Leu 






115 




120 








125 








Pro 


Asn 


Trp Phe Ala Val 


Thr 


Lys 


Thr Arg Asn Gly Ala 


Gly 


Gly 


Gly 




130 




135 








140 










Asn 


Lys 


Val Val Asp Glu 


Cys 


Tyr 


He 


Pro Asn Tyr 


Leu 


Leu 


Pro 


Lys 

2. 


145 




ISO 










155 








160 


Thr 


Gin 


Pro Glu Leu Gin Trp Ala 


Trp Thr Asn Met 


Glu 


Gin 


Tvr 


Leu 






165 








170 








175 




Ser 


Ala 


Cys Leu Asn Leu 


Thr 


Glu 


Arg 


Lys Arg Leu Val 


Ala 


Gin 


His 






180 






185 








190 






Leu 


Thr 


His Val Ser Gin 


Thr 


Gin 


Glu 


Gin 


Asn Lys 


Glu 


Asn 

m\ IWAa 


Gin 

*mmf mmmi A mm 


Asn 

m\ Mr m> A\ 






195 




200 






205 








Pro 


Asn 


Ser Asp Ala Pro Val 


He 


Arg 


Ser 


Lys Thr 


Ser 


Ala 

m m mm V«% 


Aror 


Tvr 




210 




215 








220 










Met 


Glu 


Leu Val Gly Trp 


Leu 


Val 


Asp 


Lys 


Gly He Thr 


Ser 


Glu 

mum 


Lvs 


225 




230 










235 








240 


Gin 


Trp 


He Gin Glu Asp 


Gin 


Ala 


Ser 


Tyr 


He Ser 


Phe 


Asn 


Ala 


Ala 




245 








250 








255 




Ser 


Asn 


Ser Arg Ser Gin 
260 


He 


Lys 


Ala 
265 


Ala 


Leu Asp 


Asn 


Ala 
270 


Glv 

nJ •mlm- Jf 


Lvs 


lie 


Met 


Ser Leu Thr Lys 


Thr 


Ala 


Pro Asp 


Tyr Leu 


Val 


Glv 


Gin 

^mm> A mm 


Gin 

mmm* m\ m» 






275 




280 








285 








Pro 


Val 


Glu Asp He Ser 


Ser 


Asn 


Arg 


He 


Tyr Lys 


He 


Leu 


Glu 


Leu 




290 


295 








300 










Asn Gly 


Tyr Asp Pro Gin 


Tyr 


Ala 


Ala 


Ser 


Val Phe 


Leu 


Glv 


Tro 


Ala 


305 




310 










315 








320 


Thr 


Lys 


Lys Phe Gly Lys Arg Asn 


Thr 


He 


Trp Leu 


Phe 


Glv 


Pro 


Ala 






325 








330 








335 




Thr 


Thr 


Gly Lys Thr Asn 
340 


He 


Ala 


Glu 
345 


Ala 


He Ala 


His 


Thr 
350 


Val 


Pro 


Phe 


Tyr 


Gly Cys Val Asn 
355 


Trp 


Thr 
360 


Asn 


Glu 


Asn Phe 


Pro 
365 


Phe 


Asn 


Asp 


Cys 


Val 


Asp Lys Met Val 


He 


Trp 


Trp Glu Glu Gly Lys 


Met 


Thr 


Ala 




370 




375 








380 










Lys 


Val 


Val Glu Ser Ala 


Lys 


Ala 


He 


Leu Gly Gly Ser 


Lys 


Val 


Arg 


385 




390 










395 








400 


Val 


Asp 


Gin Lys Cys Lys 
405 


Ser 


Ser 


Ala 


Gin 
410 


He Asp 


Pro 


Thr 


Pro 
415 


Val 


He 


Val 


Thr Ser Asn Ala 


Asn 


Met 


Cys 


Ala 


Val He Asp 


Gly 


Asn 


Ser 






420 






425 








430 






Thr 


Thr 


Phe Glu His Gin 


Gin 


Pro 


Leu Gin Asp Arg 


Met 


Phe 


Lys 


Phe 






435 




440 








445 








Glu 


Leu 


Thr Arg Arg Leu Asp 


His 


Asp 


Phe Gly Lys 


Val 


Thr 


Lys 


Gin 




450 




455 








460 










Glu 


Val 


Lys Asp Phe Phe 


Arg 


Trp 


Ala 


Lys 


Asp His 


Val 


Val 


Glu 


Val 


465 




470 










475 








480 


Glu 


His 


Glu Phe Tyr Val 


Lys 


Lys 


Gly Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 






485 








490 








495 




Pro 


Ser 


Asp Ala Asp He 
500 


Ser 


Glu 


Pro 
505 


Lys 


Arg Val 


Arg 


Glu 
510 


Ser 


Val 


Ala 


Gin 


Pro Ser Thr Ser Asp Ala 


Glu 


Ala 


Ser He 


Asn 


Tyr 


Ala 


Asp 






515 




520 








525 








Arg 


Leu 
530 


Ala Arg Gly His 


Ser 
535 


Leu 

















<210> 180 

<211> 312 

<212> PRT 

<213> Artificial Sequence 
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<220> 

<223> Mutant rep protein: rep40 422 GCC 



<400> 180 



Mai- 
ne u. 






Val 

v a± 


1 








\J J-il 


irp 


Tip 

lie 


VjrJ.ll 














Gat" 
OCX 








35 




He 


Met 


Ser 


Leu 




all 






irro 


Vdl 






D 3 








7\ A 




Tyr 






Jjys 


Li/S 


JrUfci 








100 

a. U v 


Thr 


Thr 


Gly 


Lys 






115 




Phe 


Tyr 


Gly 


Cys 




130 






Cys 


Val 


Asp 


Lys 


145 








Lys 


Val 


Val 


Glu 


Val 


Asp 


Gin 


Lys 








180 


He 


Val 


Thr 


Ser 






195 




Thr 


Thr 


Phe 


Glu 




210 






Glu 


Leu 


Thr 


Arg 


225 








Glu 


Val 


Lys 


Asp 


Glu 


His 


Glu 


Phe 








260 


Pro 


Ser 


Asp 


Ala 






275 




Ala 


Gin 


Pro 


Ser 




290 






Arg 


Leu 


Ala 


Arg 



305 



Gly Trp 


Leu 


Val 


5 








Glu Asp 


Gin 


Ala 


Ser 


Gin 


He 


Lvs 








40 


Thr 


Lys 


Thr 


Ala 






55 




He 


Ser 


Ser 


Asn 




70 






Pro 


Gin 




Ala 

X*VJL C*. 


85 








Gly Lys 






Thr 


Asn 


J. J.C 


rVJ. d 








120 


Val 


Asn 


Trp 


Thr 






135 




Met 


Val 


He 


Trp 




150 






Ser 


Ala 


Lys 


Ala 


165 








Cys 


Lys 


Ser 


Ser 


Asn 


Ala 


Asn 


Met 








200 


His 


Gin 


Gin 


Pro 






215 




Arg 


Leu 


Asp 


His 




230 






Phe 


Phe 


Arg 


Trp 


245 








Tyr 


Val 


Lys 


Lys 


Asp 


He 


Ser 


Glu 








280 


Thr 


Ser 


Asp 


Ala 






295 




Gly His 


Ser 


Leu 




310 







Asp Lys Gly He 
10 

Ser Tyr He Ser 
25 

Ala Ala Leu Asp 

Pro Asp Tyr Leu 

60 

Arg He Tyr Lys 
75 

Ala Ser Val Phe 
90 

Thr He Trp Leu 
105 

Glu Ala He Ala 

Asn Glu Asn Phe 

140 

Trp Glu Glu Gly 
155 

He Leu Gly Gly 
170 

Ala Gin He Asp 
185 

Cys Ala Val He 

Leu Gin Asp Arg 

220 

Asp Phe Gly Lys 
235 

Ala Lys Asp His 
250 

Gly Gly Ala Lys 
265 

Pro Lys Arg Val 

Glu Ala Ser He 

300 



Thr Ser Glu Lys 
15 

Phe Asn Ala Ala 
30 

Asn Ala Gly Lys 
45 

Val Gly Gin Gin 

He Leu Glu Leu 

80 

Leu Gly Trp Ala 
95 

Phe Gly Pro Ala 
110 

His Thr Val Pro 
125 

Pro Phe Asn Asp 

Lys Met Thr Ala 

160 

Ser Lys Val Arg 
175 

Pro Thr Pro Val 
190 

Asp Gly Asn Ser 
205 

Met Phe Lys Phe 

Val Thr Lys Gin 

240 

Val Val Glu Val 
255 

Lys Arg Pro Ala 
270 

Arg Glu Ser Val 
285 

Asn Tyr Ala Asp 



<210> 181 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 424 GCG 



Val Pro Ser Asp Leu Asp 

15 

Val Asn Trp Val Ala Glu 

30 

Met Asp Leu Asn Leu He 
45 

Leu Gin Arg Asp Phe Leu 



<400> 181 

Thr Ala Gly Phe Tyr Glu He Val He Lys 

15 10 
Glu His Leu Pro Gly He Ser Asp Ser Phe 

20 25 
Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp 

35 40 
Glu Gin Ala Pro Leu Thr Val Ala Glu Lys 
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50 




Thr 


Glu 


Trp Arg 


65 






Gin 


Phe 


Glu Lys 


Thr 


Thr 


Gly Val 






100 


Arg 


Glu 


Lys Leu 






115 


Pro 


Asn 


Trp Phe 




130 


Asn 


Lys 


Val Val 


14c 

It J 






Thr 


Gin 


Pro Glu 


Ser 


Ala 


Cys Leu 






180 


Leu 


Thr 


His Val 






195 


Pro 


Asn 


Ser Asp 




210 




Met 


Glu 


Leu Val 








Gin 


Trp 


He Gin 


Ser 


Asn 


Ser Arg 






260 


lie 


Met 


Ser Leu 






275 


Pro 


Val 


Glu Asp 




290 




Asn 


Gly 


Tyr Asp 








Thr 


Lys 


Lys Phe 


Thr 


Thr 


Gly Lys 






340 


Phe 


Tyr 


Gly Cys 






355 


Cys 


Val 


Asp Lys 




370 




Lys 


Val 


Val Glu 


385 






Val 


Asp 


Gin Lys 


He 


Val 


Thr Ser 






420 


Thr 


Thr 


Phe Glu 






435 


Glu 


Leu 


Thr Arg 




450 




Glu 


Val 


Lys Asp 


465 






Glu 


His 


Glu Phe 


Pro 


Ser 


Asp Ala 






500 


Ala 


Gin 


Pro Ser 






515 


Arg 


Tyr 


Gin Asn 


530 





55 

Arg Val Ser Lys 
70 

Gly Glu Ser Tyr 
85 

Lys Ser Met Val 

He Gin Arg He 

120 

Ala Val Thr Lys 
135 

Asp Glu Cys Tyr 
150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 

200 

Ala Pro Val He 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin He Lys 

Thr Lys Thr Ala 

280 

He Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn He Ala 

Val Asn Trp Thr 

360 

Met Val He Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Ala 

His Gin Gin Pro 

440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp He Ser Glu 

Thr Ser Asp Ala 

520 

Lys Cys Ser Arg 
535 
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60 

Ala Pro Glu Ala 
75 

Phe His Met His 
90 

Leu Gly Arg Phe 
105 

Tyr Arg Gly He 

Thr Arg Asn Gly 

140 

He Pro Asn Tyr 
155 

Trp Thr Asn Met 
170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 

220 

Asp Lys Gly He 
235 

Ser Tyr He Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg He Tyr Lys 

300 

Ala Ser Val Phe 
315 

Thr He Trp Leu 
330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 

380 

He Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 

460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 

His Val Gly Met 

540 



Leu Phe Phe Val 

80 

Val Leu Val Glu 
95 

Leu Ser Gin He 
110 

Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 

160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 

240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Gly Pro Ala 
335 

His Thr Val' Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 

400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 

Asn Leu Met Leu 
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Phe 


Pro 


Cys Arg Gin Cys Glu Arg 


Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 


545 




550 






555 










560 


Phe 


Thr 


His Gly Gin Lys Asp Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 






565 




570 










575 




Ser 


Gin 


Pro Val Ser Val Val Lys 


Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys Tyr 






580 


585 










590 






lie 


His 


His lie Met Gly Lys Val 


Pro Asp Ala 


Cys 


Thr 


Ala 


Cys 


Asp 






595 600 










605 








Leu 


Val 


Asn Val Asp Leu Asp Asp 


Cys 


lie 


Phe 


Glu 


Gin 










610 


615 








620 











<210> 182 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 424 GCG 



<400> 182 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys Gly 


He 


Thr 


Ser Glu Lys 


1 








5 








10 






15 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr He 


Ser 


Phe 


Asn Ala Ala 






20 








25 








30 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala Ala Leu Asp 


Asn Ala Gly Lys 






35 








40 








45 




He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp Tyr 


Leu 


Val 


Gly Gin Gin 




50 










55 








60 






Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He Tyr 


Lys 


He 


Leu Glu Leu 


65 








70 








75 






80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser Val 


Phe 


Leu Gly Trp Ala 




85 










90 






95 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He Trp 


Leu 


Phe 


Gly Pro Ala 






100 










105 








110 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala He 


Ala 


His 


Thr Val Pro 






115 








120 








125 




Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu Asn 


Phe 


Pro 


Phe Asn Asp 




130 








135 








140 




Met Thr Ala 


Cys 


Val 


Asp 


Iiys 


Met 


Val 


He 


Trp 


Trp Glu Glu Gly 


Lys 


145 






150 








155 






160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly Gly 


Ser 


Lys Val Arg 








165 










170 






175 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin He 


Asp 


Pro 


Thr Pro Val 






180 










185 








190 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Ala 


Cys 


Ala Val 


He 


Asp 


Gly Asn Ser 






195 










200 








205 


Phe Lys Phe 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg 


Met 




210 










215 








220 




Thr Lys Gin 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe Gly 


Lys 


Val 


225 






230 








235 






240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys Asp 


His 


Val 


Val Glu Val 










245 










250 






255 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala 


Lys 


Lys 


Arg Pro Ala 








260 








265 








270 


Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys Arg 


Val 


Arg 


Glu Ser Val 






275 








280 








285 




Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala Ser 


He 


Asn Tyr Ala Asp 




290 










295 








300 






Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


His 


Val Gly Met 


Asn 


Leu Met Leu 


305 






310 








315 






320 


Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


Met 


Asn Gin 


Asn 


Ser 


Asn He Cys 
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325 

Phe Thr His Gly Gin Lys Asp Cys 

340 

Ser Gin Pro Val Ser Val Val Lys 
355 360 
He His His He Met Gly Lys Val 

370 375 
Leu Val Asn Val Asp Leu Asp Asp 
385 390 

<210> 183 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 



<400> 183 



Thr 


Ala 


Gly 
* 


Phe 


Tyr 


Glu 


lie 


Val 


1 






5 








Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 






115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 










135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 








180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 










215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 










245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 








280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 








295 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 



325 



-219- 



330 335 
Leu Glu Cys Phe Pro Val Ser Glu 
345 350 
Lys Ala Tyr Gin Lys Leu Cys Tyr 

365 

Pro Asp Ala Cys Thr Ala Cys Asp 

380 

Cys He Phe Glu Gin 
395 



424 GCG 



He Lys Val 


Pro 


Ser Asp 


Leu 


Asp 


10 








15 




Ser Phe Val 


Asn Trp 


Val 


Ala 


Glu 


25 






30 






Ser Asp Met 


Asp 


Leu 


Asn 


Leu 


He 




45 








Glu Lys Leu 


Gin Arg Asp 


Phe 


Leu 




60 










Ala Pro Glu 


Ala 


Leu 


Phe 


Phe 


Val 


75 










80 


Phe His Met 


His 


Val 


Leu 


Val 


Glu 


90 








95 




Leu Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 






110 






Tyr Arg Gly 


He 


Glu 
125 


Pro 


Thr 


Leu 


Thr Arg Asn 


Gly Ala Gly 


Gly 


Gly 




140 










He Pro Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 


155 








160 


Trp Thr Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 








175 




Arg Lys Arg 


Leu Val 


Ala 


Gin 


His 


185 






190 






Glu Gin Asn 


Lys 


Glu 


Asn 


Gin 


Asn 




205 








Arg Ser Lys 


Thr 
220 


Ser 


Ala 


Arg 


Tyr 


Asp Lys Gly 


He 


Thr 


Ser 


Glu 


Lys 


235 










240 


Ser Tyr He 


Ser 


Phe 


Asn 


Ala 


Ala 


250 








255 




Ala Ala Leu 


Asp Asn 


Ala 


Gly 


Lys 


265 






270 






Pro Asp Tyr 


Leu 


Val 


Gly 


Gin 


Gin 




285 








Arg He Tyr 


Lys 
300 


He 


Leu 


Glu 


Leu 


Ala Ser Val 


Phe Leu Gly 


Trp 


Ala 


315 










320 


Thr He Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


330 








335 
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inr 


i nx 


vj-Ly 


T rn 


T* V-i 

X XXX 


nD xx 


lie 

«1» ■Jm ><m* 


Ala 


Glu 
















345 


rfle 


Tyr 


v»iy 


uys 


Val 


Asn 


Trp 


Thr 


Asn 




"X c; tr 

ODD 










360 




Cys 


val 


ASp 


Lys 


Met 


Val 


lie 




J. XTp 


370 










375 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


lie 


385 










390 






Ala 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








405 










lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Ala 


Cys 








420 










425 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 






435 










440 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 




450 










455 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


465 










470 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly 










485 










Pro 


Ser 


Asp 


Ala 


Asp 


lie 


Ser 


Glu 


Pro 






500 










505 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


Glu 






515 










520 




Arg 


Leu 


Ala 


Arg Gly His 


Ser 


Leu 




530 










535 







<210> 184 

<211> 312 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 424 



<400> 184 



Met 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val 


Asp 


1 
Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 






20 










25 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 






35 










40 




He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 




50 










55 






Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


65 










70 








Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 










85 










Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 








100 










105 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 






115 










120 




Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 




130 










135 






Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


145 










150 








Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 








165 










Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 








180 










185 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Ala 


Cys 
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Ala 


He 


Ala 


His 


Thr 


Val 


Pro 

<A» 










350 






Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 








365 








Glu 


Glu Gly 


Lys 


Met 


Thr 


Ala 






380 










Leu 


Gly Gly 


Ser 


Lys 


Val 


Arg 




395 










400 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


410 










415 




Ala 


Val 


He 


Asp 


Gly Asn 


Ser 










430 






Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 








A A C 








Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 






460 










Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




475 












Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


a. j_ a. 












495 




Lys 


Arg 


Val 


Arg 


Glu 


Ser 


vax 










510 






Ala 


Ser 


He 


Asn 


Tyr 


Ala 


ASp 








roc 






















iiys 


Gly 


He 


Thr 


Ser 


Glu 


Lvs 












15 




Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Al a 

rtxa 








30 






Ala 


Leu Asp 


Asn 


Ala 


Gly 


Lys 








45 








Asp 


Tyr 


Leu 


Val 


Gly Gin 


Gin 




60 










He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 




75 










80 


Ser 


Val 


Phe 


Leu 


Gly Trp 


Ala 


90 










95 




He 


Trp 


Leu 


Phe 


Gly Pro 


Ala 








110 






Ala 


He 


Ala 


His 


Thr 


Val 


Pro 








125 








Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 






140 










Glu 


Glu Gly Lys 


Met 


Thr 


Ala 




155 










160 


Leu 


Gly Gly Ser 


Lys 


Val 


Arg 


170 










175 




Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 








190 






Ala 


Val 


He 


Asp 


Gly Asn 


Ser 
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195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr Arg Arg 


Leu Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg Trp 










245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 




290 










295 




Arg 


Leu 


Ala 


Arg 


Gly 


His 


Ser 


Leu 


305 










310 






<210> 185 












<211> 621 












<212> PRT 












<213> Artificial Sequence 




<220> 














<223> Mutant rep protein: rep78 


<400> 185 












Thr 


Ala Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 






35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr Gly 


Val' 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 






115 










120 


Pro 


Asn Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 










135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 






Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 








180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 








215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








245 






Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 








280 







205 








Leu Gin Asp 


Arg Met 


Phe 


Lys 


Phe 




220 










Asp Phe Gly 


Lys 


Val 


Thr 


Lys 


Gin 


235 










240 


Ala Lys Asp 


His 


Val 


Val 


Glu 


Val 


250 








255 




Gly Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


265 






270 






Pro Lys Arg 


Val 


Arg 
285 


Glu 


Ser 


Val 


Glu Ala Ser 


He 


Asn 


Tyr 


Ala 


Asp 



300 



42 8 GCT 



lie Lys Val 


Pro 


Ser 


Asp 


Leu Asp 


10 








15 




Ser Phe Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 






30 






Ser Asp Met 


Asp 


Leu 


Asn 


Leu 


He 






45 








Glu Lys Leu 


Gin 
60 


Arg 


Asp 


Phe 


Leu 


Ala Pro Glu 


Ala 


Leu 


Phe 


Phe 


Val 


75 










80 


Phe His Met 


His 


Val 


Leu 


Val 


Glu 


90 








95 




Leu Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 






110 






Tyr Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 






125 








Thr Arg Asn 


Gly Ala 


Gly 


Gly Gly 




140 










He Pro Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 


155 








160 


Trp Thr Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 








175 




Arg Lys Arg 


Leu 


Val 


Ala 


Gin 


His 


185 






190 






Glu Gin Asn 


Lys 


Glu 


Asn 


Gin 


Asn 




205 








Arg Ser Lys 


Thr 


Ser 


Ala 


Arg Tyr 




220 










Asp Lys Gly 


He 


Thr 


Ser 


Glu 


Lys 


235 










240 


Ser Tyr He 


Ser 


Phe 


Asn 


Ala 


Ala 


250 








255 




Ala Ala Leu 


Asp 


Asn 


Ala 


Gly Lys 


265 






270 






Pro Asp Tyr 


Leu 


Val 


Gly 


Gin 


Gin 




285 
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Pro 


Val 


Glu Asp 


He 


Ser 


Ser 


Asn 


Arg 


He Tyr Lys He 


Leu 


Glu 


Leu 




*~\ r\ r\ 

290 










295 






300 








Asn 


Gly 


Tyr Asp 


Pro Gin Tyr Ala 


Ala 


Ser Val Phe Leu Gly 


Trp Ala 


t /"V fM 

305 








310 








315 






320 


Thr 


Lys 


Lys 


Phe 


Gly Lys Arg Asn 


Thr 


He Trp Leu Phe Gly 


Pro 


Ala 






325 










330 




335 




Thx 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala He Ala His 


Thr 


Val 


Pro 








340 










345 




350 






Phe 


Tyr 


Gly 


Cys 


Val 


Asn Trp 


Thr 


Asn 


Glu Asn Phe Pro 


Phe 


Asn Asp 




355 










360 




365 








Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp Glu Glu Gly Lys 


Met 


Thr 


Ala 


370 










375 






380 








Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly Gly Ser Lys 


Val 


Arg 


385 










390 








395 






400 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin He Asp Pro 


Thr 


Pro 


Val 








405 










410 




415 




He 


Val 


Thr 


Ser 
420 


Asn 


Thr 


Asn 


Met 


Cys 
425 


Ala Val Ala Asp 


Gly 
430 


Asn 


Ser 


Thx 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg Met 


Phe 


Lys 


Phe 






435 










440 




445 








Glu 


Leu 


Thr 


Arg 


Arg 


Leu Asp 


His 


Asp 


Phe Gly Lys Val 


Thr 


Lys 


Gin 




450 










455 






460 








Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys Asp His Val 


Val 


Glu 


Val 


465 








470 








475 






480 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys Lys 


Arg 


Pro 


Ala 










485 










490 




495 




Pro 


Ser 


Asp Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys Arg Val Arg Glu 


Ser 


Val 








500 










505 




510 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala Ser He Asn 


Tyr 


Ala Asp 






515 








520 




525 








Arg 


Tyr 
530 


Gin 


Asn 


Lys 


Cys 


Ser 
535 


Arg 


His 


Val Gly Met Asn 
540 


Leu 


Met 


Leu 


Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


Met 


Asn Gin Asn Ser 


Asn 


He 


Cys 


545 








550 








555 






560 


Phe 


Thr 


His 


Gly 


Gin 
565 


Lys 


Asp 


Cys 


Leu 


Glu Cys Phe Pro 
570 


Val 


Ser 
575 


Glu 


Ser 


Gin 


Pro 


Val 
580 


Ser 


Val 


Val 


Lys 


Lys 
585 


Ala Tyr Gin Lys 


Leu 
590 


Cys 


Tyr 


He 


His 


His 


lie 


Met 


Gly Lys 


Val 


Pro Asp Ala Cys Thr Ala 


Cys Asp 






595 










600 




605 








Leu 


Val 
610 


Asn 


Val 


Asp 


Leu 


Asp 
615 


Asp 


Cys 


He Phe Glu Gin 
620 









<210> 186 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 428 GCT 
<400> 186 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

15 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr lie Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
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65 










70 








75 










80 


Asn Gly Tyr 


Aso 


Pro Gin Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp Ala 










85 








90 










95 




Thr Lys 


Lys 


Phe 


Gly Lys Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 






100 








105 










110 






TVi-r* 
X li-L 


Thr 


Gly 


Tivs 


Thr 


Asn lie 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 






115 






120 










125 








Pxae 


Tyr Gly 


\* jr O 


Val 


Asn Trp 


Thr - 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe Asn Asp 




1 jU 








135 










140 










Cys 


vai 


Asp 


i-ljr E» 


Met 


Val He 


Trp 


Trp 


Glu 


Glu Gly Lys 


Met 


Thr 


Ala 


1 A C 










150 








155 










160 


Lys 


Val 


Val 




Ser Ala Lys 


Ala 


He 


Leu 


Gly Gly Ser 


Lys 


Val 


Arg 








165 








170 










175 




vaj. 


Asp 


Gin 


jjys 


Cys 


Lys Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 








lOU 








185 










190 






lie 


Val 


Thr 




Asn 


Thr Asn 


Met 


Cys 


Ala 


Val 


Ala Asp 


Gly Asn Ser 






195 








200 










205 








Thr 


Thr 


Phe 


blU 


His 


Gin Gin 


Pro 


Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 




210 








215 










220 










Glu 


Leu 


Thr 


Arg 


Arg 


Leu Asp 


His 


Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 


225 










230 








235 










240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg 


Trp 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 










245 








250 










255 




Glu 


His 


Glu 


Phe 


Tyr Val Lys 


Lys 


Gly Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 








260 








265 










270 






Pro 


Ser 


Asp 


Ala 


Asp 


He Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 






275 






280 










285 








Ala 


Gin 


Pro 


Ser 




Ser Asp 


Ala 


Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 




290 








295 










300 










Arg 


Tyr 


Gin 


Asn 


Lys 


Cys Ser 


Arg His Val 


Gly Met 


Asn 


Leu 


Met 


Leu 


305 










310 








315 










320 


Phe 


Pro 


Cys 


Arg 


Gin 


Cys Glu 


Arg 


Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 










325 






330 










335 




Phe 


Thr 


His 


Gly 


Gin 


Lys Asp 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 








340 








345 










350 






Ser 


Gin 


Pro 


Val 


Ser 


Val Val 


Lys 


Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 






355 








360 










365 








lie 


His 


His 


lie 


Met 


Gly Lys 


Val 


Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 




370 








375 










380 










Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 


Asp 


Cys 


He 


Phe 


Glu 


Gin 








385 










390 








395 













<210> 187 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 428 GCT 
<400> 187 

Thr Ala Gly Phe Tyr Glu He Val He Lys 

15 10 
Glu His Leu Pro Gly He Ser Asp Ser Phe 

20 25 
Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp 

35 40 
Glu Gin Ala Pro Leu Thr Val Ala Glu Lys 

50 55 
Thr Glu Trp Arg Arg Val Ser Lys Ala Pro 
65 70 



Val 

Val 

Met 

Leu 

Glu 
75 



Pro 

Asn 

Asp 

Gin 

60 

Ala 



Ser 

Trp 

Leu 

45 

Arg 

Leu 



Asp 

Val 

30 

Asn 

Asp 

Phe 



Leu 

15 

Ala 

Leu 

Phe 

Phe 



Asp 

Glu 

He 

Leu 

Val 
80 
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Gin 


Pne 


Glu 


Lys 


Gly Glu 


Ser 


Tyr 


Phe His 


Met His Val 


Leu vaj. ij.LU 








85 








90 






Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val Leu Gly Arg Phe Leu 


oa<>> /-» "\ _ Ti- 
ber v?in lie 






100 










105 




J. J.U 


Arg 


Glu 


Lys 


Leu 


He 


Gin Arg 


He Tyr Arg Gly He Glu 


Pro Tnr Leu 




115 










120 




125 




Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg Asn Gly Ala 


Gly Gly Gly 




130 








135 






140 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He Pro 


Asn Tyr Leu 


Leu Pro Lys 


145 








150 








155 


160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp Thr 


Asn Met Glu 


Gin Tyr Leu 










165 








170 




175 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu Arg Lys 


Arg Leu Val 


Ala Gin His 






180 










185 




*m r\ 

190 


Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu Gin 


Asn Lys Glu 


Asn Gin Asn 






195 










200 




205 




Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He Arg Ser 


Lys Thr Ser 


Ala Arg Tyr 




210 










215 






220 




Met 


Glu 


Leu 


Val 


Gly Trp 


Leu 


Val 


Asp Lys 


Gly He Thr 


Ser Glu Lys 


225 










230 








235 


240 


Gin 


Trp 


lie 


Gin Glu Asp Gin 


Ala 


Ser Tyr 


He Ser Phe 


Asn Ala Ala 








245 








250 




255 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala Ala 


Leu Asp Asn 


Ala Gly Lys 








260 










265 




270 


lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp 


Tyr Leu Val 


Gly Gin Gin 






275 










280 




285 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg He 


Tyr Lys He 


Leu Glu Leu 




290 










295 






300 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin Tyr 


Ala 


Ala Ser 


Val Phe Leu 


Gly Trp Ala 


305 










310 








315 


"5 1 ft 

320 


Thr 


Lys 


Lys 


Phe Gly Lys 


Arg 


Asn 


Thr He 


Trp Leu Phe 


Gly Pro Ala 










325 








330 




335 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu Ala 


He Ala His 


Thr Val Pro 






340 










345 




^ C ft 

350 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn Glu 


Asn Phe Pro 


Phe Asn Asp 






355 










360 




365 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp Trp Glu Glu Gly Lys 


Met Thr Ala 




370 










375 






380 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He Leu 


Gly Gly Ser 


Lys Val Arg 


385 










390 








395 


400 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala Gin 


He Asp Pro 


Thr Pro Val 










405 








410 




415 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys Ala Val Ala Asp 


Gly Asn Ser 








420 










425 




430 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg Met 


Phe Lys Phe 






435 










440 




445 




Glu 


Leu 


Thr 


Arg Arg 


Leu Asp 


His 


Asp Phe 


Gly Lys Val 


Thr Lys Gin 




450 










455 






460 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala Lys 


Asp His Val 


Val Glu Val 


465 










470 








475 


480 


Glu 


His 


Glu 


Phe 


Tyr Val 


Lys 


Lys 


Gly Gly Ala Lys Lys 


Arg Pro Ala 










485 








490 




495 


Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro Lys Arg Val Arg 


Glu Ser Val 








500 










505 




510 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


Glu Ala 


Ser He Asn 


Tyr Ala Asp 






515 










520 




525 




Arg 


Leu 


Ala 


Arg Gly His 


Ser 


Leu 








530 










535 











<210> 188 
<211> 312 
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<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep40 428 GCT 



<400> 188 



Met 


Glu 


Leu 


Val 


1 








Gin 


Trr> 


He 


Gin 








20 


Ser 


Asn 


Ser 


Arg 






35 




He 


Met 


Ser 


Leu 




50 






Pro 


Val 


Glu 


Asp 


65 








Asn 


Gly 


Tyr 


Asp 


Thr 


Lys 


Lys 


Phe 








100 


Thr 


Thr 


Gly 


Lys 






115 




Phe 


Tyr 


Gly 


Cys 




130 






Cys 


Val 


Asp 


Lys 


145 








Lys 


Val 


Val 


Glu 


Val 


Asp 


Gin 


Lys 








180 


He 


Val 


Thr 


Ser 






195 




Thr 


Thr 


Phe 


Glu 




210 






Glu 


Leu 


Thr 


Arg 


225 








Glu 


Val 


Lys 


Asp 


Glu 


His 


Glu 


Phe 








260 


Pro 


Ser 


Asp 


Ala 






275 




Ala 


Gin 


Pro 


Ser 




290 






Arg 


Leu 


Ala 


Arg 



305 



Gly 


Trp 


Leu 


Val 


5 








Glu 


Asp 


Gin 


Ala 


Ser 


Gin 


He 


Lys 








40 


Thr 


Lys 


Thr 


Ala 






55 




He 


Ser 


Ser 


Asn 




70 






Pro 


Gin 


Tyr 


Ala 


85 








Gly 


Lys 


Arg 


Asn 


Thr 


Asn 


He 


Ala 








120 


Val 


Asn 


Trp 


Thr 






135 




Met 


Val 


He 


Trp 




150 






Ser 


Ala 


Lys 


Ala 


165 








Cys 


Lys 


Ser 


Ser 


Asn 


Thr 


Asn 


Met 








200 


His 


Gin 


Gin 


Pro 






215 




Arg 


Leu 


Asp 


His 




230 






Phe 


Phe 


Arg 


Trp 


245 








Tyr 


Val 


Lys 


Lys 


Asp 


He 


Ser 


Glu 








280 


Thr 


Ser 


Asp 


Ala 






295 




Gly His 


Ser 


Leu 



310 



Asp Lys Gly He 
10 

Ser Tyr He Ser 
25 

Ala Ala Leu Asp 

Pro Asp Tyr Leu 

60 

Arg lie Tyr Lys 
75 

Ala Ser Val Phe 
90 

Thr He Trp Leu 
105 

Glu Ala He Ala 

Asn Glu Asn Phe 

140 

Trp Glu Glu Gly 
155 

He Leu Gly Gly 
170 

Ala Gin He Asp 
185 

Cys Ala Val Ala 

Leu Gin Asp Arg 

220 

Asp Phe Gly Lys 
235 

Ala Lys Asp His 
250 

Gly Gly Ala Lys 
265 

Pro Lys Arg Val 

Glu Ala Ser He 

300 



Thr Ser Glu Lys 
15 

Phe Asn Ala Ala 
30 

Asn Ala Gly Lys 
45 

Val Gly Gin Gin 

He Leu Glu Leu 

80 

Leu Gly Trp Ala 
95 

Phe Gly Pro Ala 
110 

His Thr Val Pro 
125 

Pro Phe Asn Asp 

Lys Met Thr Ala 

160 

Ser Lys Val Arg 
175 

Pro Thr Pro Val 
190 

Asp Gly Asn Ser 
205 

Met Phe Lys Phe 

Val Thr Lys Gin 

240 

Val Val Glu Val 
255 

Lys Arg Pro Ala 
270 

Arg Glu Ser Val 
285 

Asn Tyr Ala Asp 



<210> 189 
<211> 621 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep78 429 GCC 



<400> 189 

Thr Ala Gly Phe Tyr Glu He Val 

1 5 
Glu His Leu Pro Gly He Ser Asp 

20 



He Lys Val Pro Ser Asp Leu Asp 

10 15 
Ser Phe Val Asn Trp Val Ala Glu 
25 30 
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T,VQ 


ril n 


xrp 


vjr a. u 












fZt rt 


A 1 3 

A. J. a. 


rri O 




3 U 






IfiX 


G1U 


Trp 




65 








Gin 


Phe 


Glu 


Lys 


Tnr 


Tnr 


Gly 


vai 








100 


Arg 


Glu 


Lys 


Leu 






115 




Pro 


Asn 


Trp 


Phe 




130 






Asn 


Lys 


Val 


Val 


145 








Thr 


Gin 


Pro 


Glu 


Ser 


Ala 


Cys 


Leu 








180 


Leu 


Thr 


His 


Val 






IOC 

195 




Pro 


Asn 


Ser 


Asp 




210 






Met 


Glu 


Leu 


Val 


225 








Gin 


Trp 


He 


Gin 


Ser 


Asn 


Ser 


Arg 








/— f\ 

260 


He 


Met 


Ser 


Leu 






O *T C 

275 




Pro 


val 


Glu 


TV <->«_i 

Asp 




<5 j U 






TV mm 

Asn 


Gly 


Tyr 


Asp 


305 








Thr 


Lys 


Lys 


Phe 


Tnr 


Tnr 


Gly 


Lys 








340 


Phe 


Tyr 


Gly 


Cys 






355 




Cys 


Val 


Asp 


Lys 




370 






Lys 


Val 


Val 


Glu 


385 








Val 


Asp 


Gin 


Lys 


He 


Val 


Thr 


Ser 








420 


Thr 


Thr 


Phe 


Glu 






435 




Glu 


Leu 


Thr 


Arg 




450 






Glu 


Val 


Lys 


Asp 


465 








Glu 


His 


Glu 


Phe 


Pro 


Ser 


Asp 


Ala 








500 


Ala 


Gin 


Pro 


Ser 



Leu Pro Pro Asp 

40 

Leu Thr Val Ala 
55 

Arg Val Ser Lys 
70 

Gly Glu Ser Tyr 
85 

Lys Ser Met Val 

He Gin Arg He 

120 

Ala Val Thr Lys 
135 

Asp Glu Cys Tyr 
150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 

200 

Ala Pro Val He 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin He Lys 

Thr Lys Thr Ala 

280 

He Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn He Ala 

Val Asn Trp Thr 

360 

Met Val He Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 

440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp lie Ser Glu 
Thr Ser Asp Ala 
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Ser 


Asp 


Met 


Asp 


vjXU 


T.trQ 

Jjy o 


T.oi i 










60 




Oy*rv 


V3-L U 








/ 3 




rile 


ril S 


Mn4- 


ril S 




y u 






lieu 


vsiy 


Arg 


rXle 


105 








Tyr 


Arg 


Gly 


He 


Thr 


TV i i 

Arg 


TV 

Asn 


Gly 








140 


lie 


Pro 


Asn 


Tyr 






155 




Trp 


Thr 


Asn 


Met 




170 






Arg 


Lys 


Arg 


Leu 


185 








Glu 


Gin 


Asn 


Lys 


Arg 


Ser 


Lys 


Thr 








*i *t rv 
220 


TV 

Asp 


Lys 


Gly 


He 






O "> c 

235 




Ser 


Tyr 


He 


Ser 




250 






TV 1 _ 

Ala 


7> T — 

Ala 


Leu 


TV mv>» 

Asp 


265 








Pro 


Asp 


Tyr 


Leu 


Arg 


lie 


Tyr 


iiys 








OWL/ 


Ala 


ber 


vai 


rxle 










inr 


lie 


Trp 


lieu 




^ n 






GlU 


Ala 


lie 


TV T — 

Ala 


345 








Asn 


Glu 


Asn 


Phe 


Trp 


Glu 


Glu 


Gly 








380 


He 


Leu 


Gly 


Gly 






395 




Ala 


Gin 


He 


Asp 




410 






Cys 


Ala 


Val 


He 


425 








Leu 


Gin 


Asp 


Arg 


Asp 


Phe 


Gly 


Lys 








460 


Ala 


Lys 


Asp 


His 






475 




Gly 


Gly 


Ala 


Lys 




490 






Pro 


Lys 


Arg 


Val 


505 








Glu 


Ala 


Ser 


He 



Leu Asn Leu He 
45 

Arg Asp Phe Leu 

Leu Phe Phe Val 

80 

Val Leu Val Glu 
95 

Leu Ser Gin He 
110 

Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 

160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 

240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
3 65 

Lys Met Thr Ala 

Ser Lys Val Arg 

400 

Pro Thr Pro Val 
415 

Ala Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
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515 








520 






525 








Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg 


His Val 


Gly Met 


Asn 


Leu 


Met 


Leu 


530 










535 




540 










Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg 


Met Asn 


Gin Asn 


Ser 


Asn 


He 


Cys 


545 






550 






555 








560 


Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp Cys 


Leu Glu 


Cys Phe 


Pro 


Val 


Ser 


Glu 








565 




570 








575 




Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val Lys 


Lys Ala 


Tyr Gin 


Lys 


Leu 


Cys 


Tyr 








580 








585 






590 






He 


His 


His 


He 


Met 


Gly Lys Val 


Pro Asp Ala Cys 


Thr 


Ala 


Cys Asp 






595 








600 






605 








Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp Asp 


Cys lie 


Phe Glu 


Gin 










610 








615 




620 











<210> 190 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 429 GCC 



<400> 190 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp Lys 


Gly He 


Thr 


Ser 


Glu 


Lys 


1 








5 








10 








15 




Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser Tyr 


He Ser 


Phe 


Asn 


Ala 


Ala 






20 










25 






30 






Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala Ala 


Leu Asp 


Asn Ala Gly Lys 






35 








40 






45 








He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp 


Tyr Leu 


Val 


Gly Gin Gin 




50 








55 






60 










Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg He 


Tyr Lys 


He 


Leu 


Glu 


Leu 


65 








70 








75 








80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala Ser 


Val Phe 


Leu Gly Trp Ala 




85 








90 








95 


Ala 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr lie 


Trp Leu 


Phe 


Gly 


Pro 




100 








105 






110 






Thr 


Thr 


Gly 
115 


Lys 


Thr 


Asn 


He 


Ala 
120 


Glu Ala 


He Ala 


His 
125 


Thr 


Val 


Pro 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn Glu 


Asn Phe 


Pro 


Phe 


Asn 


Asp 




130 






135 






140 










Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp Glu Glu Gly 


Lys 


Met 


Thr 


Ala 


145 








150 








155 








160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He Leu Gly Gly 


Ser 


Lys 


Val 


Arg 








165 








170 








175 




Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala Gin 


He Asp 


Pro 


Thr 


Pro 


Val 






180 










185 






190 






He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys Ala 


Val He 


Ala Gly Asn Ser 






195 










200 




205 








Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg 


Met 


Phe 


Lys 


Phe 




210 










215 






220 








Gin 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp Phe 


Gly Lys 


Val 


Thr 


Lys 


225 






230 








235 








240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala Lys 


Asp His 


Val 


Val 


Glu 


Val 








245 








250 








255 


Ala 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys 


Lys 


Arg 


Pro 








260 






265 






270 






Pro 


Ser 


Asp 
275 


Ala 


Asp 


He 


Ser 


Glu 
280 


Pro Lys 


Arg Val 


Arg 
285 


Glu 


Ser 


Val 


Ala 


Gin 
290 


Pro 


Ser 


Thr 


Ser 


Asp 
295 


Ala 


Glu Ala 


Ser He 
300 


Asn 


Tyr 


Ala 


Asp 
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Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg 


His 


Val 


Gly Met Asn 


XJCU 




T .01 1 


305 








310 










315 










320 


Phe 


Pro 


Cys Arg Gin Cys Glu Arg 


Met 


Asn 


Gin 


Asn 


Ser 


^ 

ash 


He 


Cys 










325 










330 










335 




Phe 


Thr 


His 


Gly Gin Lys Asp Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


vai 


Ser 


Glu 








340 










345 
















Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala 


Tyr Gin Lys 


Leu 


Cys 


Tyr 






355 










360 










365 








He 


His 


His 


He 


Met 


Gly 


Lys 


Val 


Pro Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 




370 










375 










380 










Leu 


Val 


Asn 


Val 


Asp 


Leu Asp Asp 


Cys 


He 


Phe 


Glu 


Gin 








385 










390 










395 












<210> 191 




























<211> 536 




























<212> PRT 




























<213> Artificial Sequence 




















<220> 






























<223> Mutant rep protein: rep68 


429 


GCC 














<400> 191 




























Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu Asp 


1 






5 










10 










15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 








20 








25 










30 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 




35 










40 










45 








Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 




50 










55 










60 










Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 


65 




70 










75 










80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 








85 










90 










95 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 






100 










105 










110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 


Arg 


Gly He 


Glu 


Pro 


Thr 


Leu 






115 










120 










125 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg 


Asn Gly Ala 


Gly Gly Gly 




130 










135 










140 










Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn Tyr 


Leu 


Leu 


Pro 


Lys 


145 










150 










155 










160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 










165 










170 










175 




Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 






180 










185 










190 






Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 






195 










200 










205 








Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 




210 








215 










220 










Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


225 










230 










235 










240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 








245 










250 










255 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala Gly 


Lys 








260 










265 








270 






He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 






275 










280 










285 








Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 




290 








295 










300 










Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp Ala 
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305 










310 






Thr 


Lys 


Lys 


Phe 


v».Ly 


Lys Arg Asn 








■ape 








Thr 


ml. _. — 

Tnr 


Gly 


Lys 
340 


T> X-v ~r~ 
1 III 


Asn 


He 


iua 


Phe 


Tyr 


Gly 


Cys 


vai 


Asn 


Trp 


Tnr 




355 










360. 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 




• 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








405 








He 


Val 


Thr 


Ser 
420 


Asn 


Thr 


Asn 


Met 


Thr 


Thr 


Phe^Glu 


His 


Gin 


Gin 


Pro 






435 










440 


Glu 


Leu 


Thr Arg 


Arg 


Leu Asp 


His 




450 










455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg 


Trp 


465 










470 






Glu 


His 


Glu 


Phe 


Tyr 
485 


Val 


Lys 


Lys 


Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 






500 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 






515 










520 


Arg 


Leu 


Ala 


Arg 


Gly His 


Ser 


Leu 




530 










535 





<210> 192 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep4 0 



<400> 192 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


1 








5 








Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 






20 










Ser 


Asn 


Ser 
35 


Arg 


Ser 


Gin 


He 


Lys 
40 


He 


Met 
50 


Ser 


Leu 


Thr 


Lys 


Thr 
55 


Ala 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 








70 






Asn 


Gly 


Tyr 


Asp 


Pro 
85 


Gin 


Tyr 


Ala 


Thr 


Lys 


Lys 


Phe 
100 


Gly 


Lys 


Arg 


Asn 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 








120 


Phe 


Tyr 
130 


Gly 


Cys 


Val 


Asn 


Trp 
135 


Thr 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 



165 
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315 320 



Thr 


He 


Trp 


Leu 


Phe 


Gly Pro 


Ala 




330 










335 




Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


■TJ.U 


345 










350. 






Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 










365 








Trp 


Glu 


Glu 


Gly Lys 


Met 


Thr 


Ala 








380 










He 


Leu 


Gly Gly Ser 


Lys 


Val 


Arg 






395 










400 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 




410 








415 




Cys 


Ala 


Val 


He 


Ala 


Gly Asn 


Ser 


425 










430 






Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


pne 










445 








Asp 


Phe 


Gly Lys Val 


Thr Lys 


m n 








460 










Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


vax 




475 










A Q A 


Gly Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 




490 










495 




Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


V O.X 


505 










510 






Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 












525 




• 




429 


GCC 














Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 




10 










15 




Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 








30 






Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly 


Lys 










45 








Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin 


Gin 








60 










Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 




75 










80 


Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp 


Ala 




90 










95 




Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


105 








110 






Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 










125 








Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 








140 










Trp 


Glu 


Glu Gly Lys 


Met 


Thr 


Ala 






155 










160 


He 


Leu 


Gly Gly Ser 


Lys 


Val 


Arg 




170 










175 
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Val Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro Thr 


Pro Val 




180 










185 








190 




He Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 


Ala Gly Asn Ser 




195 










200 










Z U D 




Thr Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp Arg 


nee Fne 


jjys riie 


210 










215 










220 






Glu Leu 


Thr Arg Arg 


Leu 


Asp 


His 


Asp 


sr tie 


Gly Lys 


vai inr 


Lys Gin 


225 








230 










235 






240 


Glu Val 


Lys 


Asp 


Phe 


Phe Arg Trp Ala 


jjys 


Asp His 


vai vai. 


Glu Val 








245 










OCA 








255 


Glu His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly 


c»iy 


Ala 


Lys 


Lys Arg 


Pro Ala 






260 










265 








270 




Pro Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg Glu 


Ser Val 




275 










280 










285 




Ala Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


_r_ ^ 

Glu 


Ala 


Ser 


He 


Asn Tyr 


Ala Asp 


290 


* 








295 










300 






Arg Leu 


Ala Arg Gly His 


Ser 


Leu 














305 








310 


















<210> 193 
























<211> 621 
























<212> PRT 
























<213> Artificial Sequence 
















<220> 
















• 










<223> Mutant rep protein: rep78 


438 












<400> 193 
























Thr Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser Asp 


Leu Asp 


1 




5 


















15 


Glu His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


t>ne 


Val 


Asn 


Trp Val 


Ala Glu 






20 








25 








30 




Lys Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


ASy 


Met 


Asp 


Leu Asn 


Leu He 




35 










40 










45 




Glu Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu 


Gin 


Arg Asp 


Phe Leu 


50 










55 










60 






Thr Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Ir X. (_> 


Glu 


Ala 


Leu Phe 


Phe Val 


65 




70 










75 






80 


Gin Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


hlS 


Met 


His 


Val Leu 


Val Glu 






85 


















95 


Thr Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly 


Arg 


Phe 


Leu Ser 


Gin He 






100 








105 








110 




Arg Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 


Arg 


Gly He 


Glu Pro 


Thr Leu 




115 










120 










125 




Pro Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg 


Asn Gly 


Ala Gly Gly Gly 


130 










135 










140 






Asn Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu Leu 


Pro Lys 


145 








150 










155 






160 


Thr Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu Gin Tyr Leu 








165 






170 








175 


Ser Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu Arg 


Lys 


Arg 


Leu 


Val Ala 


Gin His 






180 










185 








190 




Leu Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin 


Asn 


Lys 


Glu Asn 


Gin Asn 




195 










200 










205 




Pro Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys 


Thr 


Ser Ala 


Arg Tyr 


210 










215 










220 






Met Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly He 


Thr Ser Glu Lys 


225 








230 










235 






240 


Gin Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe Asn 


Ala Ala 






245 








250 








255 


Ser Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn Ala Gly Lys 
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260 



Tie 

J. -L C 


Met-' 


uCl 


Leu 


Thr 


Lys 


Thr Ala 














280 


ri \J 


V ct Jl 


Vj J. U 


Asp 


He 


Ser 


Ser Asn 












295 " 


ash 


vjjiy 


ryr 


Asp 


Pro 


Gin Tyr Ala 


305 










310 




Thx 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg Asn 






325 






Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He Ala 








340 








Pne 


Tyr 


Giy 


Cys 


Val 


Asn 


Trp Thr 




355 








360 


cys 


val 


Asp 


Lys 


Met 


Val 


He Trp 




370 










375 


Lys 


val 


vai 


Glu 


Ser 


Ala 


Lys Ala 


385 










390 




Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser Ser 










405 






lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn Met 








420 








lnx 


inr 


fne 


Glu 


His 


Ala 


Gin Pro 






435 








440 


Glu 


Leu 


Thr 


Arg Arg Leu Asp His 




450 










455 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg Trp 












470 




Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys Lys 










485 






Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser Glu 








500 








Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp Ala 






515 








520 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg 




530 










535 


Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg 


545 










550 




Phe 


Thr 


His 


Gly Gin Lys Asp Cys 










565 






Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val Lys 








580 








He 


His 


His 


He 


Met 


Gly Lys Val 






595 








600 


Leu 


Val 


Asn 


Val 


Asp 


Leu Asp Asp 



610 615 



<210> 194 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 
<400> 194 

Met Glu Leu Val Gly Trp Leu Val 

1 5 
Gin Trp He Gin Glu Asp Gin Ala 

20 

Ser Asn Ser Arg Ser Gin He Lys 
35 - 40 



-231- 



265 

*m \+ ^+ 






270 






XT i- \J 


MO j-f 1 y L JJCU 


Val 


Glv 


Gin 


Gin 






285 










JL xc iyi iiyo 


Tl 

1 i-C 


JjcU 


rji 11 


iicU 




300 

J W w 










t\±- ci 


OCi Vet J. ir lie 


T .01 1 


rii -> r 


irp 














J vJ 


l nr 


iie irp lieu 


rne 


Giy 


T"1 -v* 

pro 


Ala 




n 




J 0 o 




bJ-U 


Aia lie Aia 


nlS 


inr 


vai 


irro 


"3 A C 

345 






*a c r\ 






Asn 


gj.u Asn pne 


Pro 


Pne 


Asn 


ASp 












Trp 


Glu GJLU Gly 


Lys 


wee 


inr 


/via 














lie 


Leu Gly Gly 


Ser 


Lys 


val 


Arg 












Art n 
ft u u 


Ala 


Gin ne Asp 


Pro 


inr 


Fro 


vai 




410 ' 










Cys 


Ala Val He 


Asp 


Giy 


Asn 


f ■< — -11- 

ber 














Leu 


Gin Asp Arg 


Met 


pne 


iiys 


Jrne 






445 








Asp 


Phe Gly Lys 


Val 


Thr 


Lys 


Gin 




460 










Ala 


Lys Asp His 


Val 


Val 


Glu 


Val 




475 








480 


Gly 


Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 




490 






.495 




Pro 


Lys Arg Val 


Arg 


Glu 


Ser 


Val 


505 






510 






Glu 


Ala Ser He 


Asn 


Tyr 


Ala 


Asp 






525 








His 


Val Gly Met 


Asn 


Leu 


Met 


Leu 




540 










Met 


Asn Gin Asn 


Ser 


Ji en 
noil 


Tl <=» 

J. 1C 






555 








560 

*J w w 




Glu Cys Phe 


Pro 


Val 

V d JL 




Glu 




570 






575 




Lys 


Ala Tyr Gin Lys 


Leu 


Cys 


Tyr 


585 






590 






Pro 


Asp Ala Cys 


Thr 


Ala 


Cys 


Asp 






605 








Cys 


He Phe Glu 


Gin 








620 










438 


GCG 










Asp 


Lys Gly He 


Thr 


Ser 


Glu 


Lys 




10 






15 




Ser 


Tyr He Ser 


Phe 


Asn 


Ala 


Ala 


25 




30 






Ala 


Ala Leu Asp 


Asn 


Ala 


Gly 


Lys 



45 
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He 


Met 


Ser 


Leu 




50 






Pro 


Val 


Glu Asp 


65 








Asn 


Gly 


Tyr Asp 


Thr 

-1. 11 1 1 


TiVS 


Lys 


Phe 








100 


Thr 


X XXX 


Gly Lys 






115 




Jr ii.tr 


xyr 


Gly Cys 




130 

JL. —J \J 








val 


Asp 


Lys 


145 








Lys 


Val 


Val 


Glu 


Vdl 




Gin 


Lys 








180 


Tip 


V clX 


Thr 


Ser 






195 




T 1 >- 
X IlX 


Xixx 


Phe 


Glu 










bill 


Leu 


Thr 


Arg 


225 








Glu 


Val 


Lys 


Asp 


Glu 


His 


Glu 


Phe 








260 


Pro 


Ser 


Asp 


Ala 






275 




Ala 


Gin 


Pro 


Ser 




290 






Arg 


Tyr 


Gin 


Asn 


305 








Phe 


Pro 


Cys 


Arg 


Phe 


Thr 


His 


Gly 








340 


Ser 


Gin 


Pro 


Val 






355 




He 


His 


His 


He 




370 






Leu 


Val 


Asn 


Val 


385 









Thr 


Lys 


Thr 


Ala 






55 




He 


Ser 


Ser 


Asn 




70 






Pro 


Gin 


Tyr 

mm 


Ala 


85 








Gly 


Lys 


Arg 


Asn 


Thr 

^k> A J Am 


Asn 


He 


Ala 








12 0 


Val 


Asn 


Tx~D 


Thr 






135 




Met 


Val 


He 


Trp 




150 






W 


Ala 


Lvs 


Ala 


165 








Cys 


Lys 


Ser 


Ser 


rl on 




Asn 


Met 








200 


His 


Ala 


Gin 


Pro 






215 




Arg 


Leu 


Asp 


His 




230 






Phe 


Phe 


Arg 


Trp 


245 








Tyr 


Val 


Lys 


Lys 


Asp 


He 


Ser 


Glu 








280 


Thr 


Ser 


Asp 


Ala 






295 




Lys 


Cys 


Ser 


Arg 




310 






Gin 


Cys 


Glu 


Arg 


325 








Gin 


Lys 


Asp 


Cys 


Ser 


Val 


Val 


Lys 








360 


Met 


Gly 


Lys 


Val 






375 




Asp 


Leu 


Asp 


Asp 



390 



Pro Asp Tyr Leu 

60 

Arg He Tyr Lys 
75 

Ala Ser Val Phe 
90 

Thr He Trp Leu 
105 

Glu Ala He Ala 

Asn Glu Asn Phe 

140 

Trp Glu Glu Gly 
155 

He Leu Gly Gly 
170 

Ala Gin He Asp 
185 

Cys Ala Val He 

Leu Gin Asp Arg 

220 

Asp Phe Gly Lys 
235 

Ala Lys Asp His 
250 

Gly Gly Ala Lys 
265 

Pro Lys Arg Val 

Glu Ala Ser He 

300 

His Val Gly Met 
315 

Met Asn Gin Asn 
330 

Leu Glu Cys Phe 
345 

Lys Ala Tyr Gin 

Pro Asp Ala Cys 

380 

Cys He Phe Glu 
395 



Val Gly Gin Gin 

He Leu Glu Leu 

80 

Leu Gly Trp Ala 
95 

Phe Gly Pro Ala 
110 

His Thr Val Pro 
125 

Pro Phe Asn Asp 

Lys Met Thr Ala 

160 

Ser Lys Val Arg 
175 

Pro Thr Pro Val 
190 

Asp Gly Asn Ser 
205 

Met Phe Lys Phe 

Val Thr Lys Gin 

240 

Val Val Glu Val 
255 

Lys Arg Pro Ala 
270 

Arg Glu Ser Val 
285 

Asn Tyr Ala Asp 

Asn Leu Met Leu 

320 

Ser Asn He Cys 
335 

Pro Val Ser Glu 
350 

Lys Leu Cys Tyr 
3 65 

Thr Ala Cys Asp 
Gin 



<210> 195 
<211> 536 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep68 438 GCG 



<400> 195 
Thr Ala Gly Phe 
1 

Glu His Leu Pro 

20 

Lys Glu Trp Glu 
35 

Glu Gin Ala Pro 



Tyr Glu He Val 
5 

Gly He Ser Asp 

Leu Pro Pro Asp 

40 

Leu Thr Val Ala 



He Lys Val Pro 
10 

Ser Phe Val Asn 
25 

Ser Asp Met Asp 
Glu . Lys Leu Gin 



Ser Asp Leu Asp 
15 

Trp Val Ala Glu 
30 

Leu Asn Leu He 
45 

Arg Asp Phe Leu 
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bU 






Thr 


GlU 


Trp 


Arg 


65 








Gin 


Phe 


Glu 


Lys 


Thr 


Thr 


Gly 


Val 








100 


Arg 


Glu 


Lys 


Leu 






115 




Pro 


Asn 


Trp 


Phe 




130 






Asn 


Lys 


Val 


Val 


145 








Thr 


Gin 


Pro 


Glu 


Ser 


Ala 


Cys 


Leu 






180 


Leu 


Thr 


His 


Val 






195 




Pro 


Asn 


Ser 


Asp 




210 






Met 


Glu 


Leu 


Val 


225 








Gin 


Trp 


lie 


Gin 


Ser 


Asn 


Ser 


Arg 








260 


lie 


Met 


Ser 


Leu 






275 




Pro 


Val 


Glu 


Asp 




290 






Asn 


Gly Tyr 


Asp 


305 








Thr 


Lys 


Lys 


Phe 


Thr 


Thr Gly 


Lys 








340 


Phe 


Tyr Gly 


Cys 






355 




Cys 


Val 


Asp 


Lys 




370 






Lys 


Val 


Val 


Glu 


385 








Val 


Asp 


Gin 


Lys 


lie 


Val 


Thr 


Ser 








420 


Thr 


Thr 


Phe 


Glu 






435 




Glu 


Leu 


Thr 


Arg 




450 






Glu 


Val 


Lys 


Asp 


465 








Glu 


His 


Glu 


Phe 


Pro 


Ser Asp 


Ala 








500 


Ala 


Gin 


Pro 


Ser 






515 




Arg 


Leu 


Ala 


Arg 




53 0 







55 

Arg Val Ser Lys 
70 

Gly Glu Ser Tyr 
85 

Lys Ser Met Val 

lie Gin Arg lie 

120 

Ala Val Thr Lys 
135 

Asp Glu Cys Tyr 
150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 

200 

Ala Pro Val He 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin He Lys 

Thr Lys Thr Ala 

280 

He Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn He Ala 

Val Asn Trp Thr 

360 

Met Val He Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Ala Gin Pro 

440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp He Ser Glu 

Thr Ser Asp Ala 

520 

Gly His Ser Leu 
535 









60 


7\ 1 o 


Pro 


Glu 








75 




fne 


His 


Met 


xirs 




90 






Lieu 


Gly Arg 




105 








Tyr 


Arg 


Gly 


He 


Thr 


Arg Asn 


Gly 








140 


He 


Pro 


Asn 


Tyr 






155 




Trp 


Thr 


Asn 


Met 




170 






Arg 


Lys 


Arg 


Leu 


185 








Glu 


Gin 


Asn 


Lys 


Arg 


Ser 


Lys 


Thr 








1 1 r\ 

220 


Asp 


Lys 


Gly 


He 






235 




Ser 


Tyr 


He 


Ser 




250 






•Ala 


Ala 


Leu 


Asp 


265 








Pro 


Asp 


Tyr 


Leu 


Arg 


He 


Tyr 


Lys 








o n A 


Ala 


Ser 


Val 


Pne 






315 




Thr 


He 


Trp 


Leu 




330 






Glu 


Ala 


He 


Ala 


345 








Asn 


Glu 


Asn 


Phe 


Trp 


Glu 


Glu 


Gly 








380 


He 


Leu Gly 


Gly 






395 




Ala 


Gin 


He 


Asp 




410 






Cys 


Ala 


Val 


He 


425 








Leu 


Gin 


Asp 


Arg 


Asp 


Phe 


Gly 


Lys 








460 


Ala 


Lys 


Asp 


His 






475 




Gly 


Gly Ala 


Lys 




490 






Pro 


Lys 


Arg 


Val 


505 








Glu 


Ala 


Ser 


He 



Leu Phe Phe Val 

80 

Val Leu Val Glu 
95 

Leu Ser Gin He 
110 

Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 

160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 

240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 

400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 
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<210> 196 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 438 GCG 



<400> 196 







Leu Val 


Gly Trp 


Leu 

M M 


Val 


Asp Lys Gly He Thr 


Ser Glu Lys 


JL 






5 








10 




15 






Tip Rln 

IXC will 


Glu Asp 


Gin 


Ala 


Ser Tyr He Ser 


Phe 


Asn Ala Ala 














25 




30 




Moll 


PCI <CT-1» 


Ser 


Gin 


He 

*JV \dl 


Lys 


Ala Ala Leu Asp Asn 


Ala Gly Lys 






JO 








40 




45 








Del 1ICU 


Thr 


Lys 


Thr- 
x iii> 


Ala 


Pro Asp Tyr Leu 


Val 


Glv Gin Gin 










55 




60 






P-r~0 


Val 

V GL -1- 


Glu Asn 


He 


Ser 


Ser 


Asn Arg He Tyr Lys 


He 


Leu Glu Leu 


o o 






70 






■ 75 




80 


Asn 


Gly 


Tyr Asp 


Pro 


Gin 


Tyr 


Ala 


Ala Ser Val Phe 


Leu 


Gly Trp Ala 




85 








90 




95 


Thr 


Lys 


Lys Phe 


Gly Lys 


Arg 


Asn 


Thr He Trp Leu 


Phe 


Gly Pro Ala 




100 










105 




110 


Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 


Glu Ala He Ala 


His 


Thr Val Pro 






115 








120 




125 




Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr 


Asn Glu Asn Phe 


Pro 


Phe Asn Asp 




130 






135 




140 






Cys 


Val 


Asp Lys 


Met 


Val 


He 


Trp 


Trp Glu Glu Gly Lys 


Met Thr Ala 


145 






150 






155 




160 


Lys 


Val 


Val Glu 


Ser 


Ala 


Lys 


Ala 


He Leu Gly Gly Ser 


Lys Val Arg 






165 








170 




175 


Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser 


Ser 


Ala Gin He Asp 


Pro 


Thr Pro Val 




180 










185 




190 


He 


Val 


Thr Ser 


Asn 


Thr 


Asn 


Met 


Cys Ala Val He 


Asp 


Gly Asn Ser 






195 








200 


205 




Thr 


Thr 


Phe Glu 


His 


Ala 


Gin 


Pro 


Leu Gin Asp Arg 


Met 


Phe Lys Phe 




210 








215 




220 






Glu 


Leu 


Thr Arg 


Arg 


Leu 


Asp 


His 


Asp Phe Gly Lys 


Val 


Thr Lys Gin 


225 








230 




235 




240 


Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg 


Trp 


Ala Lys Asp His 


Val 


Val Glu Val 






245 








250 




255 


Glu 


His 


Glu Phe 


Tyr Val 


Lys 


Lys 


Gly Gly Ala Lys 


Lys 


Arg Pro Ala 






260 










265 




270 


Pro 


Ser 


Asp Ala 


Asp 


He 


Ser 


Glu 


Pro Lys Arg Val 


Arg 


Glu Ser Val 






275 






280 




285 




Ala 


Gin 


Pro Ser 


Thr 


Ser 


Asp 


Ala 


Glu Ala Ser He 


Asn 


Tyr Ala Asp 




290 








295 




300 






Arg 


Leu 


Ala Arg 


Gly His 


Ser 


Leu 








305 








310 













<210> 197 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 440 GCG 



<400> 197 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 
1 5 10 15 
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Glu 


His 


Leu 


Pro Gly He Ser 


Asp 


Ser 


Phe 


Val Asn Trp 


Val 


Ala 


Glu 








20 


25 






30 






IiVS 


Glu 


TrD 

Xr 


Glu Leu Pro Pro 


Asp 


Ser Asp 


Met Asp Leu 


Asn 


Leu 


He 






35 




40 






45 








Glu 


Gin 


Ala 


Pro Leu Thr Val 


Ala 


Glu 


Lys 


Leu Gin Arg Asp 


Phe 


Leu 




50 




55 








60 








1 111 






&T*fT Ar<5 Val fipr 


Lys 


Ala 


Pro 


Glu Ala Leu 


Phe 




Val 

V C* A. 


DO 




7 0 








75 






80 


bin 


x* &1CS 


VjXU 


T.vre; Glv Gill fipr 

Xijr 9 VJJL J VJJL U wCX 


Tyr 


Phe 


His 


Met His Val 


Leu 


Val 


Glu 














90 






95 




1 xir 


XxTx 


<*±y 


VaJL Xiy t> OCX ncL 


Val 


Leu Gly 


Arg Phe Leu 


Ser 


Gl Tl 

bin 


X Xc 










105 






110 






Arg 


ulu 


Lys 


lieu xxc oin >vx y 


He 


Tyr Arg 


Gly He Glu 


Pro 




XICU 






X X D 




120 






125 








T~> 

rlO 


ash 


irp 


rile Ala Val X XXX 


Lys 


Thr 


Arg 


Asn Gly Ala Gly 


Gl v 
bx y 


Gl v 
vjxv 




1 on 
1J U 


XJ 0 








140 








TV ♦ t-\ 

ash 


ijys 


vai 


TTa 1 Son fTSl^i P\fc 

vax Asp uiu LyB 


Tyr 


He 


Pro 


Asn Tyr Leu 


Leu 


Pro 


Lys 






150 
«i» \j 








155 






160 


Tnr 


bin 


i -w* 

rro 


biu lieu bin 1 irp 


Ala 


Trp 


Thr 


Asn Met Glu 


Gin 


Tyr 


Leu 








ICR 
1DD 






170 






175 




oer 


Ala 


uys 


LcU ASH iicU lux 


Glu Arg Lys 


Arg Leu Val 


Ala 


Gin 


His 










185 






190 








1 D.X 


JtlxS 


vax ber bin iux 


Gin 


Glu 


Gin 


Asn Lys Glu 


Asn 


Gin 


Asn 






X J J 




200 






205 








T"} -v» 

IriO 


Y> 

ash 


OCX 


ASp AX a rxO V dX 


He 


Arg 


Ser 


Lys Thr Ser 


Ala 


Arg 


Tyr 








215 

£» J- 








220 








Met 


bill 


i>eu 


vax biy 1 rp xieu. 


Val 


Asp 


Lys 


Gly He Thr 


Ser 


Glu 


Lys 








2"? 0 

A J W 








235 






240 


bill 


*"p »■ 

irp 


x xe 


bill bill nop uJLil 


Ala 


Ser Tyr 


He Ser Phe 


Asn 


Ala 


Ala 






245 

«• *± <aP 






250 






255 






TV « 7-1 
ASH 


O a 

OCX 


nxy ocx V7X11 x xc 


Lys 


Ala 


Ala 


Leu Asp Asn Ala 


Gly 


Lys 








A O w 




265 






270 






Tl 
X 1c 


i*it; l. 


OCX 


jjcu xiix jjy s> xxxj. 


Ala 


Pro 


Asp 


Tyr Leu Val 


Gly 


Gin 


Gin 






275 




280 






285 










v d x 




Ben Tip C £3 -y 
nau tjcx 


Asn Arg 


He 


Tyr Lys He 


Leu 


Glu 


Leu 




290 

J-4 S \J 




295 








300 








noil 


ox y 


xyx 


Z\ cr-> Pro dl n Tvr 

iiop x^xw vj^xji 


Ala 


Ala 


Ser 


Val Phe Leu Gly 


Trp Ala 


305 
v «j 






310 








315 






320 




T.vQ 
XI Jf 9 


xjy s 


rue wJLy xijr 0 mvj 


Asn 


Thr 


He 


Trp Leu Phe 


Gly 


Pro 


Ala 








325 






330 






335 




Thr 


Thr 


Gly 


Lys Thr Asn He 


Ala 


Glu 


Ala 


He Ala His 


Thr 


Val 


Pro 






340 




345 






350 






Phe 


Tyr 


Gly 


Cys Val Asn Trp 


Thr 


Asn 


Glu 


Asn Phe Pro 


Phe 


Asn Asp 






355 




360 






365 








Cys 


Val 


Asp 


Lys Met Val He 


Trp 


Trp 


Glu 


Glu Gly Lys 


Met 


Thr 


Ala 




370 




375 








380 








Lys 


Val 


Val 


Glu Ser Ala Lys 


Ala 


He 


Leu 


Gly Gly Ser Lys 


Val 


Arg 


385 






390 








395 






400 


Val 


Asp 


Gin 


Lys Cys Lys Ser 


Ser 


Ala 


Gin 


He Asp Pro 


Thr 


Pro 


Val 








405 






410 






415 




He 


Val 


Thr 


Ser Asn Thr Asn 


Met 


Cys 


Ala 


Val He Asp 


Gly 


Asn 


Ser 








420 




425 






430 






Thr 


Thr 


Phe 


Glu His Gin Gin 


Ala 


Leu 


Gin 


Asp Arg Met 


Phe 


Lys 


Phe 






435 




440 






445 








Glu 


Leu 


Thr 


Arg Arg Leu Asp 


His 


Asp 


Phe 


Gly Lys Val 


Thr 


Lys 


Gin 




450 




455 








460 








Glu 


Val 


Lys 


Asp Phe Phe Arg 


Trp Ala Lys 


Asp His Val 


Val 


Glu 


Val 


465 






470 








475 






480 


Glu 


His 


Glu 


Phe Tyr Val Lys 


Lys Gly Gly 


Ala Lys Lys 


Arg 


Pro 


Ala 








485 






490 






495 




Pro 


Ser 


Asp 


Ala Asp He Ser 


Glu 


Pro 


Lys 


Arg Val Arg 


Glu 


Ser 


Val 
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500 



Ala 


Gin 


Pro 


Ser Thr Ser Asp Ala 






515 


520 


Arg 


Tyr 


Gin Asn Lys Cys Ser Arg 


530 




535 


Phe 


Pro 


Cys 


Arg Gin Cys Glu Arg 


545 






• ~ 550 


Phe 


Thr 


His 


Gly Gin Lys Asp Cys 








565 


Ser 


Gin 


Pro 


Val Ser Val Val Lys 








580 


He 


His 


His 


He Met Gly Lys Val 






595 


600 


Leu 


Val 


Asn 


Val Asp Leu Asp Asp 




610 




615 



<210> 198 

<211> 397 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 



<400> 198 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


1 








5 








Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 






20 










Ser 


Asn 


Ser 
35 


Arg 


Ser 


Gin 


He 


Lys 
40 


He 


Met 
50 


Ser 


Leu 


Thr 


Lys 


Thr 
55 


Ala 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 
85 


Gin 


Tyr 


Ala 


Thr 


Lys 


Lys 


Phe 
100 


Gly 


Lys 


Arg 


Asn 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 








120 


Phe 


Tyr 
130 


Gly 


Cys 


Val 


Asn 


Trp 
135 


Thr 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 








Val 


Asp 


Gin 


Lys 
180 


Cys 


Lys 


Ser 


Ser 


He 


Val 


Thr 
195 


Ser 


Asn 


Thr 


Asn 


Met 
200 


Thr 


Thr 
210 


Phe 


Glu 


His 


Gin 


Gin 
215 


Ala 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 
245 


Phe 


Arg. 


Trp 


Glu 


His 


Glu 


Phe 
260 


Tyr 


Val 


Lys 


Lys 


Pro 


Ser 


Asp 
275 


Ala 


Asp 


He 


Ser 


Glu 
280 
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505 










510 






Glu 


Ala 


Ser 


He 


Asn Tyr 


Ala 


Asp 










~j ~> 








His 


Val Gly Met 




ilCli 


Met 


Leu 








540 










Met 


Asn 


Gin 


Asn 


ber 


Asn 


He 


Cys 






555 










C C f\ 

boU 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 




b /0 












Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


cys 


Tyr 


r n r 

58b 
















Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 










605 








Cys 


He 


Phe 


Glu 


Gin 












620 








• 


440 


GCG 














Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 




10 










lb 




Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 








30 






Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly 


Lys 










45 








Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 








60 










Arg 


He 


Tyr 


Lys 


He 


Leu 


VjXU 


.ueu 




75 










on 

O \J 


Ala 


Ser 


Val 


Phe 


Leu Gly 


Trp 


Hi a 
A±dL 




90 










yD 




Thr 


He 


Trp 


Leu 


Phe 


Gly 


Fro 


Ax a 


1 AC 

10b 










110 






Glu 


Ala 


He 


Ala 


His 


Thr 


Veil 


jfro 










125 








Asn 


Glu 


Asn 


Phe 


Pro 


Phe 












140 










Trp 


Glu Glu Gly 


Lys 


Met 


Tnr 


Ala 




155 










160 


He 


Leu Gly Gly 


Ser 


Lys 


Val 


Arg 




170 










175 




Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


185 








190 






Cys 


Ala 


Val 


He 


Asp Gly 


Asn 


Ser 










205 








Leu 


Gin Asp Arg 


Met 


Phe 


Lys 


Phe 








220 










Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 




235 










240 


Ala 


Lys Asp His 


Val 


Val 


Glu 


Val 




250 










255 




Gly 


Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 


265 










270 






Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 










285 
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Ala Gin Pro Ser Thr Ser Asp Ala 

290 295 
Arg Tyx Gin Asn Lys Cys Ser Arg 
305 310 
Phe Pro Cys Arg Gin Cys Glu Arg 

325 

Phe Thr His Gly Gin Lys Asp Cys 

340 

Ser Gin Pro Val Ser Val Val Lys 
355 360 
lie His His He Met Gly Lys Val 

370 375 
Leu Val Asn Val Asp Leu Asp Asp 
385 390 

<210> 199 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep 6 8 



<400> 199 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 






35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 






115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 










215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 










245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 
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Glu 


Ala 


Ser 


He Asn Tyr Ala Asp 








300 








His 


Val 


Gly 


Met 


Asn 


Leu 


Met Leu 






315 








320 


Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He Cys 




330 










335 


Leu 


Glu 


Cvs 


Phe 


Pro 


Val 


Ser Glu 


345 








350 




Lys 


Ala 


Tvr 

jt 


Gin Lys 


Leu Cys Tyr 










365 






Pro 


Asp 


Ala 


Cys 


Thr Ala Cys Asp 








380 








Cys 


He 


Phe* 


Glu 


Gin 










3 95 










440 


GCG 












He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu Asp 




10 










15 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala Glu 


25 










30 




Ser Asp 


Met 


Asp 


Leu 


Asn 


Leu He 










45 






Glu 


Lys 




Gin Arg Asp 


Phe Leu 








60 








Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe Val 






75 








80 


Phe 


His 


Met 


His 


Val 


Leu 


Val Glu 




90 










95 


Leu Gly 


Arci 


Phe 


Leu 


Ser 


Gin He 


105 










110 




Tyr Arg 


Glv 


He 


Glu 


Pro 


Thr Leu 










125 






Thr Arg 


Asn 


Gly Ala Gly Gly Gly 








140 








He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro Lys 






155 








160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin Tyr Leu 


170 










175 


Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin His 


185 










190 




Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin Asn 








205 






Arg 


Ser 


Lys 


Thr 


Ser Ala Arg Tyr 








220 








Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu Lys 




235 








240 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala Ala 




250 










255 


Ala 


Ala 


Leu 


Asp Asn Ala Gly Lys 


265 










270 




Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 










285 






Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu Leu 
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290 






295 




Asn 


Glv 


Tyr Asp 


Pro 


Gin Tyr 


Ala 


305 








310 




Thr 


TiVS 


Lys Phe 


Gly 


Lvs Ard 


Asn 








325 






Thr 


Thir 


Gly Lys 


Thr 


Asn He 


Ala 






340 








tilt: 


±yr 


Gly Cys 


Val 


Bqn Tm 


Thr 

X 11JL 






355 






360 


cys 


Vdi 


Asp Lys 


Met 


Val 1X6 


r P-»-T-\ 

-trp 




370 






375 




Lys 


Val 


Val Glu 


Ser 


Ala Lys 


Ala 


385 








390 




Val 


Asp 


Gin Lys 


Cys 


Lys Ser 


Ser 








405 






lie 


Val 


Thr Ser 


Asn 


Thr Asn 


Met 






420 








Thr 


Thr 


Phe Glu 


His 


Gin Gin 


Ala 






435 






440 


Glu 


Leu 


Thr Arg Arg 


Leu Asp 


His 




450 






455 




Glu 


Val 


Lys Asp 


Phe 


Phe Arg 


Trp 


465 








470 




Glu 


His 


Glu Phe 


Tyr 


Val Lys 


Lys 








485 






Pro 


Ser 


Asp Ala Asp 


He Ser 


Glu 






500 








Ala 


Gin 


Pro Ser 


Thr 


Ser Asp 


Ala 






515 






520 


Arg 


Leu 


Ala Arg Gly 


His Ser 


Leu 




530 






535 





<210> 200 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant -rep protein: rep40 



<400> 200 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


1 








5 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 






20 








Ser 


Asn 


Ser 
35 


Arg 


Ser 


Gin 


He 


Lys 
40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 








55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 
85 


Gin 


Tyr 


Ala 


Thr 


Lys 


Lys 


Phe 
100 


Gly 


Lys 


Arg 


Asn 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 








120 


Phe 


Tyr 
130 


Gly 


Cys 


Val 


Asn 


Trp 
135 


Thr 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 



145 150 



300 



Ala 


Ser 


Val Phe 


Leu 


Gly 


Trp Ala 






315 






320 


Thr 


He 


Trp Leu 


Phe 


Gly 


Pro Ala 




330 








335 


Glu 


Ala 


He Ala 


His 


Thr 


Val Pro 


345 








350 




Asn 


Glu 


Asn Phe 


Pro 


Phe 


Asn Asp 








365 




Trp 


Glu 


Glu Gly Lys 


Met 


Thr Ala 






380 








He 


Leu 


Gly Gly Ser 


Lys 


Val Arg 






395 






400 


Ala 


Gin 


He Asp 


Pro 


Thr 


Pro Val 




410 






415 


Cys Ala 


Val He 


Asp 


Gly Asn Ser 


425 








430 




Leu 


Gin 


Asp Arg 


Met 


Phe 


Lys Phe 








445 






Asp 


Phe 


Gly Lys Val 


Thr 


Lys Gin 






460 








Ala 


Lys 


Asp His 


Val 


Val 


Glu Val 






475 






480 


Gly Gly 


Ala Lys 


Lys 


Arg 


Pro Ala 




490 








495 


Pro 


Lys 


Arg Val 


Arg 


Glu 


Ser Val 


505 








510 




Glu 


Ala 


Ser He 


Asn 


Tyr Ala Asp 








525 






440 


GCG 










Asp 


Lys 


Gly He 


Thr 


Ser Glu Lys 




10 








15 


Ser 


Tyr 


He Ser 


Phe 


Asn 


Ala Ala 


25 






30 




Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly Lys 








45 






Pro Asp 


Tyr Leu 


Val 


Gly Gin Gin 






60 








Arg 


He 


Tyr Lys 


He 


Leu 


Glu Leu 






75 






80 


Ala 


Ser 


Val Phe 


Leu 


Gly Trp Ala 




90 








95 


Thr 


He 


Trp Leu 


Phe 


Gly Pro Ala 


105 






110 




Glu 


Ala 


He Ala 


His 


Thr 


Val Pro 








125 






Asn 


Glu 


Asn Phe 


Pro 


Phe 


Asn Asp 






140 








Trp 


Glu 


Glu Gly Lys 


Met 


Thr Ala 






155 






160 
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Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly Gly 


Ser Lys 


Val 


Arg 








165 










170 








175 




Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He Asp 


Pro Thr 


Pro 


Val 






180 










185 








190 






lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


lie 


Asp Gly Asn Ser 






195 










200 










205 






Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Ala 


Leu 


Gin 


Asp Arg 


Met Phe 


Lys 


Phe 




210 










215 










220 








Glu 


Leu 


Thr 


Arg Arg Leu Asp His Asp Phe 


Gly Lys 


Val Thr Lys Gin 


225 










230 










235 

a* J 








240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg Trp Ala Lys 


Ast) 


His 


Val Val 


Glu 


Val 






245 










250 








255 




Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly 


Ala 


Lvs 


Lys Arg 


Pro 


Ala 








260 










265 








270 






Pro 


Ser 


Asp 


Ala Asp 


He 


Ser 


Glu 


Pro 


Lys 


Ara 


Val 


Arg Glu Ser Val 






275 










280 










285 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser 


He 


Asn Tyr Ala Asp 




290 










295 










300 








Arg 


Leu 


Ala 


Arg Gly His 


Ser 


Leu 
















305 










310 




















<210> 201 


























<211> 621 


























<212> PRT 


























<213> Artificial Sequence 


















<220> 




























<223> Mutant rep protein: rep78 


451 


GCC 












<400> 201 


























Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser Asp 


Leu Asp 


1 






5 










10 








15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn 


Trp Val 


Ala 


Glu 








20 


• 




25 








30 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp 


Met 


Asp 


Leu Asn 


Leu 


He 




35 










40 










45 






Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala Glu Lys 


Leu 


Gin 


Arg Asp 


Phe 


Leu 




50 










55 










60 








Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu Phe 


Phe 


Val 


65 






70 










75 








80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val Leu 


Val 


Glu 








85 










90 








95 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly 


Arg 


Phe 


Leu Ser 


Gin 


He 








100 








105 








110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr Arg 


Gly 


He 


Glu Pro 


Thr 


Leu 




115 










120 










125 






Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg 


Asn Gly 


Ala Gly Gly Gly 




130 










135 










140 








Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu Leu 


Pro 


Lys 


145 








150 










155 








160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp Thr 


Asn 


Met 


Glu Gin 


Tyr 


Leu 










165 








170 








175 


His 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu Arg Lys 


Arg 


Leu 


Val Ala 


Gin 








180 










185 








190 






Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin 


Asn Lys 


Glu Asn 


Gin 


Asn 






195 










200 










205 






Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He Arg Ser 


Lys 


Thr 


Ser Ala Arg 


Tyr 




210 








215 










220 








Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


lie 


Thr Ser 


Glu 


Lys 


225 










230 










235 








240 


Gin 


Trp 


lie 


Gin 


Glu 


Asp 


Gin 


Ala Ser Tyr 


He 


Ser 


Phe Asn 


Ala 


Ala 
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OCX 


nan 


Ser Arg 








260 


X xe 




Ser 


Leu 






275 




Jr X vj 


v ctx 


Glu Asp 




O Q 

2 90 






Asn 


Gly 


Tyr Asp 


305 








Till" 


Lys 


Lys 


Phe 


Thr 


Thr 


Gly Lys 








340 




9 \ V— w--m_n 

lyr 


Gly Cys 






355 




uys 


vai 


Asp 


Lys 




370 






Lys 


Val 


Val 


Glu 


385 








Val 


Asp 


Gin 


Lys 


He 


Val 


Thr 


Ser 








420 


Thr 


Thr 


Phe 


Glu 






435 




Glu 


Leu 


Ala Arg 




450 






Glu 


Val 


Lys 


Asp 


465 








Glu 


His 


Glu 


Phe 


Pro 


Ser 


Asp 


Ala 








500 


Ala 


Gin 


Pro 


Ser 






515 




Arg 


Tyr 


Gin 


Asn 




530 






Phe 


Pro 


Cys 


Arg 


545 








Phe 


Thr 


His 


Gly 


Ser 


Gin 


Pro 


Val 








580 


He 


His 


His 


He 






595 




Leu 


Val 


Asn 


Val 




610 







245 








Ser 


Gin 


He 


Lys 


X XIX 


Lys 


Thr 


Ala 

xx ^ CI 








280 


X xts 


Ser 


Ser 


no 1 x 






295 




r*ro 


Gin Tyr 


m a 

Ala 




•51 A 
jlv 








Lys 


Arg 


7^ 


325 








Thr 


Asn 


lie 


Ala 


vax 


Asn 


Trp 


j.nr 










Met 


Val 


He 


Trp 






375 




Ser 


Ala 


Lys 


Ax a 




390 






Cys 


Lys 


Ser 


ser 


405 








Asn 


Thr 


Asn 


Met 


His 


Gin 


Gin 


Pro 








a a n 


Arg 


Leu 


Asp 


His 






455 




Phe 


Phe 


Arg 


Trp 




470 






Tyr 


Val 


Lys 


Lys 


485 








Asp 


He 


Ser 


Glu 


Thr 


Ser 


Asp 


Ala 






520 


Lys 


Cys 


Ser 


Arg 






535 




Gin 


Cys 


Glu 


Arg 




550 






Gin 


Lys 


Asp 


Cys 


565 








Ser 


Val 


Val 


Lys 


Met 


Gly Lys 


Val 








600 


Asp 


Leu Asp 


Asp 






615 







250 




Ala 


Ala 


Leu Aso 


265 






Pro 


Asp 


Tyr Leu 




He 

•Jm ~1- W 


xyx xiyt» 






300 

Vr V 


Ala 


OCi. 


V ctx filer 






315 


X iiX 


Tl i=» 

X1C 


IIP lieu 




330 

~J _> 


VjJLU 


nla 


lie Aia 


345 






Asn 


Glu 


Asn Phe 


jl rp 




v?iu vjiy 








lie 


xi eu 


wiy vjxy 






J zf _> 


Aid 




lie Asp 




*x X \J 


V-yS 


Aid 


vai lie 


425 






Leu 


Gin 


Asp Arg 


Asp 


pne 


Gly Lys 






460 


Ala 


Lys 


Asp His 






475 


Gly 


Gly 


Ala Lys 




490 




Pro 


Lys 


Arg Val 


505 






Glu 


Ala 


Ser He 


His 


Val 


Gly Met 






540 


Met 


Asn 


Gin Asn 






555 


Leu 


Glu 


Cys Phe 




570 




Lys 


Ala 


Tyr Gin 


585 






Pro 


Asp 


Ala Cys 


Cys 


He 


Phe Glu 




620 



255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 

400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 

Asn Leu Met Leu 

Ser Asn He Cys 

560 

Pro Val Ser Glu 
575 

Lys Leu Cys Tyr 
590 

Thr Ala Cys Asp 

605 

Gin 



<210> 202 
<211> 397 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep52 451 GCC 
<400> 202 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 10 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 
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nou 


Ser Arg 






35 




Tie 

X -L w 




Ser 


Leu 




50 






XT X 


v di. 


Glu 


Asp 


65 








Asn 


Gly 


Tyr Asp 


inr 


Lys 


Lys- Phe 






100 


Thr 


Thr 


Gly Lys 






115 




Pne 


I yT 


Gly 


Cys 










Cys 


vai 


Asp 


Lys 


145 








Lys 


Val 


Val 


Glu 


Val 


Asp 


Gin 


Lys 








180 


He 


VaJL 


Thr 


Ser 






195 




Txrr 


Thr 


Phe 


Glu 




2X0 






Glu 


Leu 


Ala 


Arg 


225 








Glu 


Val 


Lys 


Asp 


Glu 


His 


Glu 


Phe 








260 


Pro 


Ser 


Asp 


Ala 






275 




Ala 


Gin 


Pro 


Ser 




290 






Arg 


Tyr 


Gin 


Asn 


305 








Phe 


Pro 


Cys Arg 


Phe 


Thr 


His 


Gly 








340 


Ser 


Gin 


Pro 


Val 






355 




lie 


His 


His 


lie 




370 






Leu 


Val 


Asn 


Val 


385 









Ser Gin lie Lys 

40 

Thr Lys Thr Ala 
55 

lie Ser Ser Asn 
70 

Pro Gin Tyr Ala 
85 

Gly Lys Arg Asn 

Thr Asn lie Ala 

120 

Val Asn Trp Thr 
135 

Met Val lie Trp 
150 

Ser Ala Lys Ala 
165 

Cys Lys Ser Ser 

Asn Thr Asn Met 

200 

His Gin Gin Pro 
215 

Arg Leu Asp His 
230 

Phe Phe Arg Trp 
245 

Tyr Val Lys Lys 

Asp lie Ser Glu 

280 

Thr Ser Asp Ala 
295 

Lys Cys Ser Arg 
310 

Gin Cys Glu Arg 
325 

Gin Lys Asp Cys 

Ser Val Val Lys 

360 

Met Gly Lys Val 
375 

Asp Leu Asp Asp 
390 



Ala 


Ala 


Leu 


Asp 


Pro Asp 


Tyr 


Leu 








60 


Arg 


He 


Tyr 

-* 


Lys 






75 




Ala 


Ser 


Val 


Phe 




90 






Thr 


He 


Trp 


Leu 


105 








Glu 


Ala 


He 


Ala 


Asn 


Glu 


Asn 


Phe 








140 


Trp 


Glu 


Glu 


Glv 






155 




He 


Leu 


Glv 


Glv 




170 






Ala 


Gin 


He 

V— » 




185 








Cys 


Ala 


Val 


He 


Leu 


Gin 












220 


Asp 


Phe 




Lvs 






235 




Ala 


Lys 


Asp 


His 




250 






Gly Gly 


Ala 


Lys 


265 








Pro 


Lys 


Arg 


Val 


Glu 


Ala 


Ser 


He 








300 


His 


Val 


Gly 


Met 






315 




Met 


Asn 


Gin 


Asn 




330 






Leu 


Glu 


Cys 


Phe 


345 








Lys 


Ala 


Tyr 


Gin 


Pro 


Asp 


Ala 


Cys 








380 


Cys 


He 


Phe 


Glu 




395 





Asn Ala Gly Lys 
45 

Val Gly Gin Gin 

He Leu Glu Leu 

80 

Leu Gly Trp Ala 
95 

Phe Gly Pro Ala 
110 

His Thr Val Pro 
125 

Pro Phe Asn Asp 

Lys Met Thr Ala 

160 

Ser Lys Val Arg 
175 

Pro Thr Pro Val 
190 

Asp Gly Asn Ser 
205 

Met Phe Lys Phe • 

Val Thr Lys Gin 

240 

Val Val Glu Val 
255 

Lys Arg Pro Ala 
270 

Arg Glu Ser Val 
285 

Asn Tyr Ala Asp 

Asn Leu Met Leu 

320 

Ser Asn He Cys 
335 

Pro Val Ser Glu 
350 

Lys Leu Cys Tyr 
365 

Thr Ala Cys Asp 
Gin 



<210> 203 
<211> 536 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep68 451 GCC 



<400> 203 

Thr Ala Gly Phe Tyr Glu He Val 

1 5 
Glu His Leu Pro Gly He Ser Asp 

20 

Lys Glu Trp Glu Leu Pro Pro Asp 



He Lys Val Pro Ser Asp Leu Asp 

10 15 
Ser Phe Val Asn Trp Val Ala Glu 
25 30 
Ser Asp Met Asp Leu Asn Leu He 
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VJJ.11 




Civ 




en 






Thr 


Glu 


Trp 


Arg 


65 








i?in 


V\ 

jrne 


r~l~\ 1 1 


ijys 


Thr 


Tnr 


Gly 


vai 






1Q0 


Arg 


blU 


Lys 


Leu 






115 




Pro 


Asn 


irp 


fne 




130 






Asn 


Lys 


Val 


Val 


145 








Thx 


Gin 


Pro 


G1U 


Ser 


Ala 


Cys 


Leu 








180 


Leu 


Tnr 


HIS 


vai 






195 




Pro. 


Asn 


Ser 


Asp 




210 






Met 


Glu 


Leu 


Val 


225 








Gin 


Trp 


He 


Gin 


Ser 


Asn 


Ser 


Arg 








t\ 

260 


lie 


Met 


ber 


Leu 






O "1 IT 

275 




Jrro 


Val 


bill 






*■> n r\ 

z y o 






Asn 


Gly 


Tyr 


Asp 


305 








Tnr 


Lys 


Lys 


Jrne 


Tnr 


Tnr 


GJ.y 


Lys 








340 


Phe 


Tyr 


Gly 


Cys 






355 




Cys 


Val 


Asp 


Lys 




370 






Lys 


Val 


Val 


Glu 


385 








Val 


Asp 


Gin 


Lys 


He 


Val 


Thr 


Ser 








420 


Thr 


Thr 


Phe 


Glu 






435 




Glu 


Leu 


Ala 


Arg 




450 






Glu 


Val 


Lys 


Asp 


465 








Glu 


His 


Glu 


Phe 


Pro 


Ser 


Asp 


Ala 








500 


Ala 


Gin 


Pro 


Ser 



515 



40 

Leu Thr Val Ala 
55 

Arg Val Ser Lys 
70 

Gly Glu Ser Tyr 
85 

Lys Ser Met Val 

lie Gin Arg He 

120 

Ala Val Thr Lys 
135 

Asp Glu Cys Tyr 
150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 

200 

Ala Pro Val He 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin He Lys 

Thr Lys Thr Ala 

280 

He Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn He Ala 

Val Asn Trp Thr 

360 

Met Val He Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 

440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp He Ser Glu 

Thr Ser Asp Ala 

520 
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Glu 


Lys 


Leu 


Gin 






60 


Ala 


Pro 


Glu 


Ala 






75 




Phe 


His 

1 1 JL O 


Met 


His 










Leu 


Gly 


Arg 


Phe 


105 








TVt 
xyi 




Gly He 


mr 


Arg 


Asn Gly 








140 




fro 


Asn Tyr 






155 




Trp 


T* Vi "v* 


Asn 


Met 


1 / U 






Arg 


Lys 


Arg 


Leu 


185 








bill 


on n 

Vjlli 


Asn 


Lys 




O £~X "V* 

Pel 


Lys 


Thr 








o *5 r» 


ASp 


Jjy S 


Gly 


He 






235 




O ■»■» 
be! 


iyr 


He 


Ser 










Ala 


Ala 


Leu 


Asp 


265 








Pro 




Tyr 


Leu 




Tie 


Tyr 


Lys 








300 


Ala 


v — - -1— 


Val 


Phe 






315 




Thr* 


He 


Trp 


Leu 




n 

j j u 








2X1 a 
Ala 


He 


Ala 


345 








Asn 


Glu 


Asn 


Phe 


Trp 


Glu 


Glu 


Gly 








380 


He 


Leu 


Gly 


Gly 






395 




Ala 


Gin 


He 


Asp 




410 






Cys 


Ala 


Val 


He 


425 








Leu 


Gin 


Asp 


Arg 


Asp 


Phe 


Gly 


Lys 








460 


Ala 


Lys 


Asp 


His 






475 




Gly 


Gly 


Ala 


Lys 




490 






Pro 


Lys 


Arg 


Val 


505 








Glu 


Ala 


Ser 


He 



45 

Arg Asp Phe Leu 

Leu Phe Phe Val 

80 

Val Leu Val Glu 
95 

Leu Ser Gin He ' 
110 

Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 

160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 

190 • 
Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 

240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Gly Pro Ala 
335 

His Thr Val Pro . 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 

400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 
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Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 204 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 451 GCC 



<400> 204 



Met 


Glu 


Leu 


Val Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He Thr Ser 


Glu Lys 


1 






5 










10 






15 


Gin 


Trp 


He 


Gin Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser Phe Asn 


Ala Ala 








20 








25 






30 




Ser 


Asn 


Ser Arg Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp Asn Ala Gly Lys 






35 








4 U 








45 




He 


Met 


Ser 


Leu Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu Val Gly Gin Gin 




50 








55 










60 




Pro 


Val 


Glu 


Asp He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys He Leu 


Glu Leu 


65 








70 










75 




80 


Asn Gly 


Tyr Asp Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe Leu Gly 


Trp Ala 








85 










90 






95 


Thr 


Lys 


Lys 


Phe Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu Phe Gly 


Pro Ala 








100 








105 






110 




Thr 


Thr 


Gly 


Lys Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala His Thr 


Val Pro 






115 






120 








125 




Phe 


Tyr 


Gly 


Cys Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe Pro Phe 


Asn Asp 




130 








135 










14 0 




Cys 


Val 


Asp 


Lys Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly Lys Met 


Thr Ala 


145 








150 










155 




160 


Lys 


Val 


Val 


Glu Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly Gly Ser Lys 


Val Arg 








165 










170 






175 


Val 


Asp 


Gin 


Lys Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp Pro Thr 


Pro Val 








180 








185 






190 




He 


Val 


Thr 


Ser Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He Asp Gly Asn Ser 






195 








200 








205 




Thr 


Thr 


Phe 


Glu His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp 


Arg Met Phe 


Lys Phe 




210 








215 










220 




Glu 


Leu 


Ala 


Arg Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys Val Thr 


Lys Gin 


225 








230 










235 




240 


Glu 


Val 


Lys Asp Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 


His Val Val 


Glu Val 








245 










250 






255 


Glu 


His 


Glu 


Phe Tyr 


Val 


Lys 


Lys 


Gly Gly 


Ala 


Lys Lys Arg 


Pro Ala 








260 








265 






270 




Pro 


Ser Asp Ala Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val Arg Glu 


Ser Val 






275 








280 








285 




Ala 


Gin 


Pro 


Ser Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser 


He Asn Tyr Ala Asp 




290 








295 










300 




Arg Leu Ala Arg Gly 


His 


Ser 


Leu 













305 310 



<210> 205 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 460 GCG 
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<400> 205 


Thr 


Ala 


Gly Phe 


1 






Glu 


His 


Leu Pro 






20 


Lys 


Glu 


Trp Glu 






35 


Glu 


Gin 


Ala Pro 




50 




Thr 


Glu 


Trp Arg 


65 






Gin 


Phe 


Glu Lvs 


TVit" 


Thr 


Glv Val 






100 

^ V w 


Ara 


Glu 


Lvs Leu 






115 


Pro 


Asn 


Trp Phe 




130 




Asn 


Lys 


Val Val 


145 




Thr 


Gin 


Pro Glu 


Ser 


Ala 


Cys Leu 






180 


Leu 


Thr 


His Val 






195 


Pro 


Asn 


Ser Asp 




210 




Met 


Glu 


Leu Val 


225 






Gin 


Tro 


lie Gin 


Ser 


Asn 


Ser Arq 






260 


lie 


Met 


Ser Leu 






275 


Pro 


Val 


Glu Asp 




290 




Asn 


Gly 


Tyr Asp 


305 






Thr 


Lys 


Lys Phe 


Thr 


Thr 


Gly Lys 






34 0 


Phe 


Tyr 


Gly Cys 






355 


Cys 


Val 


Asp Lys 




370 




Lys 


Val 


Val Glu 


385 






Val 


Asp 


Gin Lys 


lie 


Val 


Thr Ser 






420 


Thr 


Thr 


Phe Glu 






435 


Glu 


Leu 


Thr Arg 




450 




Glu 


Val 


Lys Asp 


465 







Tyr Glu lie Val 
5 

Gly lie Ser Asp 

Leu Pro Pro Asp 

40 

Leu Thr Val Ala 
55 

Arg Val Ser Lys 
70 

Gly Glu Ser Tyr 
85 

Lys Ser Met Val 

lie Gin Arg He 

120 

Ala Val Thr Lys 
135 

Asp Glu Cys Tyr 
150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 

200 

Ala Pro Val He 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin He Lys 

Thr Lys Thr Ala 

280 

He Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn He Ala 

Val Asn Trp Thr 

360 

Met Val He Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 

440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 



He 


Lys 


Val 


Pro 




10 






Ser 


Phe 


Val 


Asn 


25 








Ser Asp 


Met 


Asp 


Glu Lys 


Leu 


Gin 








60 


Ala 


Pro 


Glu 


Ala 






75 




Phe 


His 


Met 


His 




90 






Leu Gly 


Arg 


Phe 


105 








Tyr Arg 


Gly He 


Thr Arg 


Asn Gly 








140 


Tl ~ 




7\ ciTI 
noil 


L Y I - 






155 

. 




fry ->-*v 

Trp 


inr 


7\ n 


fiec 


170 






Arg 


Lys 


Arg 


Leu 


185 








Glu 


Gin 


Asn 


Lys 


Arg 


Ser 


Lys 


Thr 








220 


Asp 


Lys 


Gly 


He 






235 




Ser 


Tyr 


He 


Ser 




250 






Ala 


Ala 


Leu 


Asp 


265 








Pro 


Asp 


Tyr 


Leu 


Arg 


He 


Tyr 


Lys 








300 


Ala 


Ser 


Val 


Phe 






315 




Thr 


He 


Trp 


Leu 




330 






Glu 


Ala 


He 


Ala 


345 








Asn 


Glu 


Asn 


Phe 


Trp 


Glu 


Glu 


Gly 








380 


He 


Leu 


Gly 


Gly 






395 




Ala 


Gin 


He 


Asp 




410 






Cys 


Ala 


Val 


He 


425 








Leu 


Gin 


Asp 


Arg 


Asp 


Phe 


Gly 


Ala 








460 


Ala 


Lys 


Asp 


His 






475 





Ser Asp Leu Asp 
15 

Trp Val Ala Glu 
30 

Leu Asn Leu He 
45 

Arg Asp Phe Leu 

Leu Phe Phe Val 

80 

Val Leu Val Glu 
95 

Leu Ser Gin He 
110 

Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 

160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 

240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

lie Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 

400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 
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Glu 


His 


Glu Phe Tyr Val Lys 


Lys 


Gly 






485 






Pro 


Ser 


Asp Ala Asp lie Ser 


Glu 


Pro 




• 


500 




505 


Ala 


Gin 


Pro Ser Thr Ser Asp 


Ala 


Glu 






515 


520 




Arg 


Tyr 


Gin Asn Lys Cys Ser 


Arg 


His 




530 


535 






Phe 


Pro 


Cys Arg Gin Cys Glu Arg 


Met 


545 




550 






Phe 


Thr 


His Gly Gin Lys Asp Cys 


Leu 






565 






Ser 


Gin 


Pro Val Ser Val Val 


Lys 


Lys 






580 




585 


lie 


His 


His lie Met Gly Lys 


Val 


Pro 






595 


600 




Leu 


Val 


Asn Val Asp Leu Asp 


Asp 


Cys 




610 


615 







<210> 206 
<211> 397 . 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 460 



<400> 206 



Met 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val 


Asp 


1 

Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 






20 










25 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 






35 










40 




lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 




50 










55 






Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


65 










70 








Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 










85 










Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 






100 










105 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 






115 










120 




Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 




130 










135 






Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


145 










150 








Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 








165 










Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 






180 










185 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 






195 










200 




Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 




210 










215 






Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


225 










230 








Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 










245 










Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly 
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Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


490 










495 




Lys 


Arg 


Val Arg 


Glu 


Ser 


Val 










510 








Coy 1 


He 


Asn 


Tyr Ala Asp 








525 








Val 




Met 


Asn 


Leu 


Met 


Leu 




540 










Asn 




Asn 


Ser 


Asn 


He 


Cys 




c rr c 

555 










560 


Cz-LU 


cys 


Phe 


Pro 


Val 


Ser 


Glu 


570 








575 




Ala 


Tyr 


Gin Lys 


Leu 


Cys 


Tyr 










590 






Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 








605 




• 




lie 


Ptie 


Glu 


Gin 










■ 


620 










GCG 














Lys 


Gly 


He 


Thr 


Ser Glu Lys 


10 










15 




Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 








30 






Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 








45 








Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 






60 










He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 




75 










80 


Ser 


Val 


Phe 


Leu 


Gly Trp 


Ala 


90 










95 




He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 








110 






Ala 


He 


Ala 


His 


Thr 


Val 


Pro 








125 








Glu 


Asn 


Phe 


Pro 


Phe Asn Asp 






140 










Glu 


Glu 


Gly Lys 


Met 


Thr 


Ala 




155 










160 


Leu Gly 


Gly Ser 


Lys 


Val 


Arg 


170 










175 




Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 










190 






Ala 


Val 


He 


Asp 


Gly Asn 


Ser 








205 








Gin Asp 


Arg Met 


Phe 


Lys 


Phe 






220 










Phe 


Gly 


Ala 


Val 


Thr 


Lys 


Gin 




235 










240 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 


250 










255 




Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 
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260 265 270 

Pro Ser Asp Ala Asp lie Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

• 275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser lie Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn lie Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

lie His His lie Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 207 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 460 GCG 
<400> 207 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1.5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 "60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 " 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 ^ 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 2 65 270 
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lie 


riet. 


Ser 


Leu 




Lys 


Thr 


Ala 


Pro Asp Tyr Leu 






275 










280 






Pro 


vai 


Glu Asp 


Tip 


Ser 


Ser 


Asn Arg 


He Tyr Lys 




O Q A 

z y u 










295 






300 


TfV *m M 

Asn 


G±y 


Tyr Asp 




Gin 


Tyr 


Ala 


Ala 


Ser Val Phe 


o /\ c 
305 








310 








315 


Thr 


Lys 


Lys 


Phe 


Giy 


Lys 


Arg 


Asn 


Thr 


He Trp Leu 






IOC 










330 


Thr 


Thr 


Gly Lys 


L% tj- 

Tnr 


Asn 


He 


Ala 


Glu 


Ala He Ala 








340 










345 




Phe 


Tyr 


Gly 


Cys 


vaj. 


Asn Trp 


Thr 


Asn 


Glu Asn Phe 




355 










360 






Cys 


Val 


Asp 


Lys 


Met 


Val 


He Trp Trp Glu Glu Gly 


370 






375 






380 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly Gly 


385 










390 








395 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin He Asp 






405 










410 


lie 


Val 


Thr 


Ser 
420 


Asn 


Thr 


Asn 


Met 


Cys 
425 


Ala Val He 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin Asp Arg 






435 










440 




Phe Gly Ala 


Glu 


Leu 


Thr Arg 


Arg 


Leu 


Asp 


His 


Asp 




450 










455 






460 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys Asp His 


465 






470 








475 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys 










485 










490 


Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys Arg Val 






500 










505 




Ala 


Gin 


Pro 
515 


Ser 


Thr 


Ser 


Asp 


Ala 
520 


Glu 


Ala Ser He 


Arg 


Leu 


Ala 


Arg 


Gly 


His 


Ser 


Leu 






530 










535 









285 



320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 

400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 



<210> 208 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 460 GCG 



<400> 208 




















Thr 


Ser Glu Lys 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


1 








5 








10 








15 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn Ala Ala 






20 








25 










30 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp 


Asn Ala Gly Lys 






35 








40 










45 


Gly Gin Gin 


lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp 


Tyr 


Leu 


Val 




50 








55 










60 




Leu Glu Leu 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


He 


Tyr 


Lys 


He 


65 








70 










75 






80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu Gly Trp Ala 




85 










90 








95 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He Trp Leu 


Phe 


Gly Pro Ala 




100 










105 










110 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr Val Pro 






115 








120 










125 




Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe Asn Asp 
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130 










135 




V— y £3 


VclJL 


i-vsp 


Lys 


Met 


Val 




■Lip 


145 










150 






Lys 


val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr 


Arg Arg Leu 


Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 










245 








Glu 


His 


Glu 


Phe Tyr Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 




290 










295 




Arg 


Leu 


Ala 


Arg Gly His 


Ser 


Leu 


305 










310 






<210> 209 












<211> 621 












<212> PRT 












<213> Artificial Sequence 




<220> 














<223> Mutant rep protein: rep78 


<400> 209 












Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 








Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 






35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 








Arg 


Glu 


Lys 


Leu 


lie 


Gin 


Arg 


He 






115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 










135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 






Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 








180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


• 




195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 










215 





140 



Trp Glu Glu Gly 


Lys 


Met 


Thr 


Ala 


i j j 








lOV 


He Leu Gly Gly 


Ser 


Lys 


Val 


Arg 


170 






175 




Ala Gin He Asp 


Pro 


Thr 


Pro 


Val 


185 




190 






Cys Ala Val He 


Asp 


Gly 


Asn 


Ser 




205 








Leu Gin Asp Arg 


Met 


Phe 


Lys 


Phe 


220 










Asp Phe Gly Ala 


Val 


Thr 


Lys 


Gin 


235 








240 


Ala Lys Asp His 


Val 


Val 


Glu 


Val 


250 






255 




Gly Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 


265 




270 






Pro Lys Arg Val 


Arg 


Glu 


Ser 


Val 




285 








Glu Ala Ser He 


Asn 


Tyr 


Ala 


Asp 


300 










• 

462 GCC 










He Lys Val Pro 


Ser 


Asp 


Leu 


Asp 


10 






15 




Ser Phe Val Asn 


Trp 


Val 


Ala 


Glu 


25 


30 






Ser Asp Met Asp 


Leu 


Asn 


Leu 


He 




45 








Glu Lys Leu Gin 


Arg 


Asp 


Phe 


Leu 


60 










Ala Pro Glu Ala 


Leu 


Phe 


Phe 


Val 


75 








80 


Phe His Met His 


Val 


Leu 


Val 


Glu 


90 






95 




Leu Gly Arg Phe 


Leu 


Ser 


Gin 


He 


105 




110 






Tyr Arg Gly He 


Glu 


Pro 


Thr 


Leu 




125 








Thr Arg Asn Gly 


Ala 


Gly 


Gly 


Gly 


140 










He Pro Asn Tyr 


Leu 


Leu 


Pro 


Lys 


155 








160 


Trp Thr Asn Met 


Glu 


Gin 


Tyr 


Leu 


170 






175 




Arg Lys Arg Leu 


Val 


Ala 


Gin 


His 


185 




190 






Glu Gin Asn Lys 


Glu 


Asn 


Gin 


Asn 


205 








Arg Ser Lys Thr 


Ser 


Ala 


Arg 


Tyr 



220 
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Met 


Glu 


Leu 


Val 


Gly Trp Leu Val Asp Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


225 








230 






235 










240 


Gin Trp 


He 


Gin Glu Asp Gin Ala 


Ser 


Tvx 


He 


Ser 


Phe 


Asn 


Ala 


Ala 










245 




250 










255 




^ " 


Asn. 


Ser 


Arg 


Ser Gin He Lys 


Ala 


Ala 


Leu 


Asp Asn Ala Gly Lys 








260 




265 










270 






Tie 

Am -L. C 


Met 


Ser 

•nJ v^> X. 


Leu 


Thr Lys Thr Ala 


Pro 


Asn 


Tvr 




Val 


Gly Gin Gin 






275 




280 










285 








Xr X V 


V uX 


Glu 


Asp 


He Ser Ser Asn Arg 


He 


Tvr 
■ L Jr *" 


Lys 


He 


Leu 


Glu 


Leu 








295 








jUU 










Asn 


Gly 




Asp 


Pro Gin Tyr Ala Ala 


Ser 


Val 


Phe 


Leu Gly Trp Ala 


"3 C 








310 






315 










320 


inr 


jjys 


T ,-\ r C3 

j_iy S 


Phe Gly Lys Arg Asn Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 










325 




330 










335 




X I1X 


X XIX. 


vjj.y 


Lys 


Thr Asn He Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 






340 




345 










350 






It lie 


iyx 


vjxy 


Cys 


Val Asn Trp Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 






355 




360 










365 








Lys 


Vdl 
"3 1 f\ 




Lys 


Met Val He Trp 
375 


Trp 


Glu 


Glu 


Gly 
380 


Lys 


Met 


Thr 


Ala 


Lys 


Val 


VaJL 


Glu 


Ser Ala Lys Ala 


He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 


IOC 

job 








390 






395 










400 


VclX 


,rt.!b Ly 


V3X.I1 


Lys 


Cys Lys Ser Ser 
405 


Ala 


Gin 
410 


He 


Asp 


Pro 


Thr 


Pro 
415 


Val 


He 


Val 


XXIX 


Ser 


Asn Thr Asia Met 


Cys 


Ala 


Val 


He 


Asp 


Gly Asn 


Ser 








420 




425 










430 






Thr 


Thr 


435 


Glu 


His Gin Gin Pro 

440 


Leu 


Gin 


Asp 


Arg 


Met 
445 


Phe 


Lys 


Phe 


Glu 


Leu 


XX1X7 


Arg Arg Leu Asp His Asp 


Phe 


Gly 


Lys 


Val 


Ala 


Lys 


Gin 




450 






455 








460 










Glu 


Val 


Lys 


Asp 


Phe Phe Arg Trp 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 


465 








470 






475 










480 


Glu 


His 


Glu 


Phe 


Tyr Val Lys Lys 


Gly Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 










485 




490 










495 




Pro 


Ser 


Asp 


Ala 
500 


Asp He Ser Glu 


Pro 
505 


Lys 


Arg 


Val 


Arg 


Glu 
510 


Ser 


Val 


Ala 


Gin 


Pro 


Ser 


Thr Ser Asp Ala 


Glu 


Ala 


Ser 


He Asn Tyr Ala Asp 






515 




520 










525 








Arg 


Tyr 


Gin 


Asn 


Lys Cys Ser Arg His Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 




530 






535 








540 










Phe 


Pro 


Cys 


Arg Gin Cys Glu Arg Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 


545 








550 






555 










560 


Phe 


Thr 


His 


Gly Gin Lys Asp Cys 


Leu Glu Cys 


Phe 


Pro 


Val 


Ser 


Glu 










565 




570 










575 




Ser 


Gin 


Pro 


Val 
580 


Ser Val Val Lys 


Lys 
585 


Ala 


Tyr 


Gin 


Lys 


Leu 
590 


Cys 


Tyr 


He 


His 


His 


He 


Met Gly Lys Val 


Pro Asp Ala 


Cys 


Thr 


Ala 


Cys 


Asp 






595 




600 










605 








Leu 


Val 
610 


Asn 


Val 


Asp Leu Asp Asp 
615 


Cys 


He 


Phe 


Glu 
620 


Gin 









<210> 210 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 462 GCC 
<400> 210 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
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1 






5 






Gin Trp 


He 


Gin 


Glu 


Asp Gin 


Ala 




20 








Ser Asn 


Ser Arg 


Ser 


Gin He 


Lys 




35 








40 


lie Met 


Ser 


Leu 


Thr 


Lys Thr 


Ala 


50 








55 




Pro Val 


Glu 


Asp 


He 


Ser Ser 


Asn 


65 






70 




Asn Gly 


Tyr Asp 


Pro 


Gin Tyr Ala 








85 






Thr Lys 


Lys 


Phe 


Gly 


Lys Arg Asn 






100 








Thr Thr 


Gly Lys 


Thr 


Asn He 


Ala 




115 








120 


Phe Tyr 


Gly 


Cys 


Val 


Asn Trp 


Thr 


130 








135 




Cys Val 


Asp 


Lys 


Met 


Val He 


Trp 


145 








150 




Lys Val 


Val 


Glu 


Ser 


Ala Lys 


Ala 






165 






Val Asp 


Gin 


Lys 


Cys 


Lys Ser 


Ser 






180 








He Val 


Thr 


Ser 


Asn 


Thr Asn 


Met 




195 








200 


Thr Thr 


Phe 


Glu 


His 


Gin Gin 


Pro 


210 








215 






Thr Arg Arg 


Leu Asp 


His 


225 








230 




Glu Val 


Lys 


Asp 


Phe 


Phe Arg 


Trp 








245 






Glu His 


Glu 


Phe 


Tyr 


Val Lys 


Lys 






260 








Pro Ser 


Asp Ala Asp 


He Ser 


Glu 




275 








280 


Ala Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


290 








295 




Arg Tyr 


Gin 


Asn 


Lys 


Cys Ser Arg 


305 








310 




Phe Pro 


Cys 


Arg 


Gin 


Cys Glu Arg 








325 






Phe Thr 


His 


Gly Gin 


Lys Asp 


Cys 






340 








Ser Gin 


Pro 


Val 


Ser 


Val Val 


Lys 




355 








360 


He His 


His 


He 


Met 


Gly Lys 


Val 


370 








375 




Leu Val 


Asn 


Val 


Asp 


Leu Asp Asp 


385 








390 




<210> 211 










<211> 536 










<212> PRT 










<213> Artificial Sequence 




<220> 












<223> Mutant rep protein: rep68 





10 










15 




Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 








30 






Ala 


Ala 


Leu 


Asp Asn Ala Gly 


mm 

Lys 










45 








Pro Asp 


Tyr 


Leu Val Gly Gin 


Gin 








60 










Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 






75 










80 


Ala 


Ser 


Val 


Phe 


Leu Gly Trp 


Ala 




90 










95 




Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


105 








110 






Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 










125 








Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 








140 










Trp 


Glu 


Glu 


Gly Lys 


Met 


Thr 


Ala 






155 










160 


He 


Leu 


Gly 


Gly Ser Lys 


Val 


Arg 




170 










175 




Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


185 










190 






Cys 


Ala 


Val 


He Asp Gly Asn 


Ser 










205 








Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 








220 










Asp 


Phe 


Gly 


Lys 


Val 


Ala 


Lys 


Gin 






235 










240 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




250 








255 




Gly Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


265 










270 






Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 










285 








Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 








300 










His 


Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 






315 










320 


Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 




330 










335 




Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 


345 








350 






Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 








365 








Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 








380 










Cys 


He 


Phe 


Glu 


Gin 










395 













462 GCC 



<400> 211 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 
15 10 15 
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Glu 


His 


Leu 


Pro 


Gly 


He 


Ser Asp 


Ser 








20 










25 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 




35 










40 




Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 




50 










55 






Thr 


Glu 


Trp 


Arg Arg 


Val 


Ser 


Lys 


Ala 


65 










70 








Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 










85 










Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 






100 










105 


Arg 


Glu 


Lys 


Leu He 


Gin Arg 


He 


Tyr 




115 










120 




Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


■ 


130 








135 






Asn 


Lys 


Val 


Val 


Asp 


Glu Cys 


Tyr 


He 


145 










150 








Thr 


Gin 


Pro 


Glu 


Leu 


Gin Trp Ala Trp 










165 










Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 






180 










185 


Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 






195 










200 




Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He Arg 




210 








215 






Met 


Glu 


Leu 


Val 


Gly 


Trp Leu Val Asp 


225 










230 








Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 








245 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 








260 










265 


lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 






275 










280 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 




290 










295 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


305 










310 








Thr 


Lys 


Lys 


Phe Gly 


Lys Arg Asn 


Thr 










325 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 






340 










345 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn Trp 


Thr 


Asn 






355 










360 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


370 










375 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


385 










390 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 










405 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 








420 










425 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 






435 










440 




Glu 


Leu 


Thr 


Arg Arg 


Leu Asp 


His 


Asp 




450 










455 






Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg 


Trp 


Ala 


465 










470 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly 










485 










Pro 


Ser 


Asp 


Ala 


Asp 


lie 


Ser 


Glu 


Pro 
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rue 


vai 


7\ n 


Trp 


Val 


Ala 


V3X U 










30 






ASp 


Met 


ASp 


Leu 


Asn 


Leu 


ne 








45 








Lys 


Leu 


Gin 


Arg Asp 


Phe 


Leu 
















Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 




75 










80 


His 


Met 


His 


Val 


Leu 


Val 


Glu 


90 










95 




Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 










110 






Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 








125 








Arg 


Asn 


Gly 


Ala Gly Gly 


Gly 






140 










Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 




155 








160 


Thr 


Asn 


Met 


Glu Gin Tyr 


Leu 


170 










175 




Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 








190 






Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 








205 








Ser 


Lys 


Thr 


Ser Ala Arg 


Tyr 






220 










Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


235 










240 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


TV "1 — v 

Aia 


250 










255 




Ala 


Leu 


Asp 


Asn Ala Gly 


Lys 










270 






Asp 


Tyr 


Leu 


Val 


Gly Gin 


din 








285 








He 


Tyr 


Lys 


He 


Leu 


Glu 


lieu 






o a 

300 










Ser 


Val 


Pne 


Leu Gly Trp 


Ala 




Jib 










TOO 
O Z, \J 


He 


Trp 


Leu 


Phe 


Gly Pro 


Aia 


J -> U 








335 




Ala 


He 


Ala 


His 


Thr 


Val 


Pro 










350 






Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 








365 








Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 






380 










Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 




395 










400 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


410 










415 




Ala 


Val 


He 


Asp Gly Asn 


Ser 










430 






Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 








445 








Phe 


Gly 


Lys 


Val 


Ala 


Lys 


Gin 






460 










Lys 


Asp 


His 


Val 


Val 


Glu 


Val 


475 










480 


Gly 


Ala 


Lys 


Lys' Arg 


Pro 


Ala 


490 










4 95 




Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 
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500 

Ala Gin Pro Ser Thr Ser Asp Ala 
515 520 
Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 212 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 462 GCC 



<400> 212 



Met 


Glu 


Leu Val 


Gly 


Trp 


Leu 


val 


Asp 


Lys 


Gly He 


Thr 


Ser 


biu jjys 


mm 

1 






5 










10 










G±n 


T^xn -1—1 

irp 


He Gin 


Glu 


ASp 


r*i n 

w?Jin 


Ala 


Ser 


Tyr 


He Ser 


Phe 


Asn 


al a Ala 




20 










25 








30 




Ser 


Asn 


Ser Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly Lys 






35 








40 








45 






He 


Met 


Ser Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr Leu 


Val 


Gly 


Gin Gin 




50 








55 








60 






Glu Leu 


Pro 


Val 


Glu Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr Lys 


He 


Leu 


65 






70 










75 






80 


Asn 


Gly 


Tyr Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val Phe 


Leu 


Gly 


Trp Ala 




85 










90 








95 


Thr 


Lys 


Lys Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp Leu 


Phe 


Gly 


Pro Ala 




100 










105 








110 




Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


lie Ala 


His 


Thr 


Val Pro 






115 








120 








125 






Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn Phe 


Pro 


Phe 


Asn Asp 




130 






135 








140 








Cys 


Val 


Asp Lys 


Met 


Val 


He 


Trp 


Trp 


Glu Glu Gly 


Lys 


Met 


Thr Ala 


145 








150 










155 






160 


Lys 


Val 


Val Glu 


Ser 


Ala 


Lys 


Ala 


He Leu Gly Gly 


Ser 


Lys 


Val Arg 






165 








170 








175 


Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He Asp 


Pro 


Thr 


Pro Val 




180 










185 








190 




He 


Val 


Thr Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val He 


Asp 


Gly 


Asn Ser 






195 








200 








205 






Thr 


Thr 


Phe Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin Asp Arg 


Met 


Phe 


Lys Phe 




210 








215 








220 








Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly Lys 


Val 


Ala 


Lys Gin 


225 








230 










235 






240 


Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys Asp His 


Val 


Val 


Glu Val 








245 










250 








255 


Glu 


His 


Glu Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys 


Lys 


Arg 


Pro Ala 






260 










265 








270 




Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 


Pro 


Lys Arg Val 


Arg Glu 


Ser Val 






275 








280 








285 






Ala 


Gin 


Pro Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser He 


Asn 


Tyr 


Ala Asp 




290 








295 








300 








Arg 


Leu 


Ala Arg Gly 


His 


Ser 


Leu 














305 








310 



















<210> 213 
<211> 621 
<212> PRT 

<213> Artificial Sequence 



505 510 
Glu Ala Ser He Asn Tyr Ala Asp 

525 
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<220> 

<223> Mutant rep proteinrrep 78 



<400> 213 



lnr 


ax a. 


VrXy 


rue 


Tyr 


Glu 


Tl 


V d X 


i 








5 








G±U 


HIS 


Leu 


pro 


Gly 


He 


OC1 










2 0 










Lys 


Glu 


Trp 


GlU 


Leu 


Pro 


X^i j—\ 

fro 


T_ i~» _f-v 




35 










*i U 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


vai 


Ala 




50 










bo 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


ser 


Lys 


65. 










70 






Gin 


Phe 


Glu 


Lys 


Gly Glu 


ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


vai 








1UU 










Arg 


Glu 


*p _____ 

Lys 


Leu 


He 


Gin 


Arg 


lie 






115 












Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Tnr 


Lys 




130 








TIC 

loo 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr* 


145 










150 






Thr 


Gin 


Pro 


GlU 


Leu 


Gin 


irp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Tnr 


GlU 






180 










Leu 


Thr 


HIS 


vai 


Ser 


Gin 


inr 


Gin 


















Pro 


Asn 


Ser 


ASp 


Ala 


Pro 


vai 


lie 




210 










zlb 




Met 


GlU 


Leu 


vai 


Gly 


Trp 


Leu 


vai 


o o c 










230 






Gin 


Trp 


lie 


Gin 


Glu Asp 


Gin 


Ala 








245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 








280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 










295 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 










325 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 








340 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 






355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 




370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 










405 








He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 








420 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 






435 










440 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 















Tie 


uy o 


Val 


Pro 


Ser 


no^j ucu nop 




1U 










C* y-* -w~ 

oer 


rile 


Val 


Asn 


Trp 


Vai Aid GlU 


25 










30 


O q •>-- 

OCX 




Met 


Asp 


Leu 


Asn lieu lie 










45 




GlU 


Lys 


Leu Gin Arg 


Asp rne Leu 








60 






Ala 


Pro 


Glu 


Ala 


Leu 


Pne Pne Val 






75 






80 


Pne 


HIS 


Met 


His 


Val 


Leu val Glu 




90 








95 


Leu 


Gly 


Arg 


Phe 


Leu 


ber LrXii lie 


105 










110 


Tyr 


Arg 


Gly He 


Glu 


Fro inr Leu 










125 




Thr 


Arg 


Asn Gly Ala 


Gly Gly Gly 








140 






He 


Pro 


Asn Tyr 


Leu 


Leu Pro Lys 






155 






160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin Tyr Leu 


170 








175 


Arg 


Lys 


Arg 


Leu 


Val 


Ala Gin his 


185 










190 


V?1U 


bin 


Asn 


Lys 


Glu 


Aon fll n nan 
Ho 1 1 V7XI1 noil 










205 




Arg 


oer 


Lys 


Thr 


Ser 


Ala. nig i yx 








220 






Asp 


Lys 


Gly 


He 


Thr 


uci blu XiyS 






235 








O 

oer 


lyr 


He 


Ser 


Phe 


>iail nla MX cx 




OCA 

250 








Z. DO 


Hid 


i-iXct 


Leu Asp 


Asn 




265 










O *7 fl 




nop 


Tyr 


Leu 


Val 


(?lv d~[ n Gin 










285 




Arg 


He 


Tyr 


Lys 


He 


Leu Glu Leu 








300 






Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp Ala 






315 






320 


Thr 


He 


Trp 


Leu 


Phe 


Gly Pro Ala 




330 








335 


Glu 


Ala 


He 


Ala 


His 


Thr Val Pro 


345 










350 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe Asn Asp 










365 




Trp 


Glu 


Glu 


Gly 


Lys 


Met Thr Ala 








380 






He 


Leu 


Gly Gly Ser 


Lys Val Arg 






395 






400 


Ala 


Gin 


He 


Asp 


Pro 


Thr Pro Val 




410 






415 


Cys 


Ala 


Val 


He 


Asp 


Gly Asn Ser 


425 










430 


Leu 


Gin 


Asp Arg 


Met 


Phe Lys Phe 










445 




Asp 


Phe 


Gly 


Lys 


Val 


He Lys Gin 
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450 










455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


465 










470 






Glu 


His 


Glu 


Phe 


Tyr Val 


Lys 


Lys 










485 








Pro 


Ser 


Asp 


Ala 
500 


Asp 


He 


Ser 


Glu 


Ala 


Gin 


Pro 


Ser 


Thr Ser Asp 


Ala 






515 










520 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


530 










535 




Phe 


Pro 


Cys Arg 


Gin 


Cys 


Glu 


Arg 


545 










550 






Phe 


Thr 


His Gly 


Gin 


Lys 


Asp 


Cys 










565 








Ser 


Gin 


Pro 


Val 
580 


Ser 


Val 


Val 


Lys 


He 


His 


His 


He 


Met 


Gly Lys 


Val 






595 










600 


Leu 


Val 
610 


Asn 


Val 


Asp 


Leu 


Asp 
615 


Asp 



<210> 214 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 



<400> 214 



Met 
1 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 






20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 










40 


He 


Met 


Ser 


lieu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ma 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 






100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 










120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


225 










230 







-254- 

460 



Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




475 










480 


Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 




490 










495 




Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 


505 










510 






Glu 


Ala 


Ser 


He 


Asn 


Tyr Ala Asp 










525 








His 


Val 


Gly 


Met 


it 

Asn 


Leu 


Met 


Leu 






540 










Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 






555 










560 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 




570 








575 




Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 


585 










590 






Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 










605 








Cys 


He 


Phe 


Glu 


Gin 












620 










462 


ATA 














Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


10 










15 




Ser. 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 


* 






30 






Ala 


Ala 


Leu 


Asp Asn Ala Gly Lys 










45 








Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 








60 










Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 




75 










80 


Ala 


Ser 


Val 


Phe 


Leu Gly 


Trp 


Ala 




90 










95 




Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


105 








110 






Glu 


Ala 


He 


Ala- 


His 


Thr 


Val 


Pro 










125 








Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 








140 










Trp 


Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 




155 










160 


He 


Leu 


Gly 


Gly Ser 


Lys 


Val 


Arg 




170 










175 




Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


185 










190 






Cys 


Ala 


Val 


He 


Asp 


Gly Asn Ser 








205 








Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 








220 










Asp 


Phe 


Gly 


Lys 


Val 


He 


Lys 


Gin 




235 










240 
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-255- 



Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys Asp His Val Val 


Glu 


Val 






245 










250 








255 




Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly 


Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 








260 








265 








270 






Pro 


Ser 


Asp 


Ala Asp 


He 


Ser 


Glu 


Pro 


Lys Arg Val Arg Glu 


Ser 


Val 






275 










280 








285 








Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser He 


Asn Tyr 


Ala 


Asp 




290 










295 








300 










Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg His 


Val Gly Met Asn Leu 






305 








310 










315 










Phe 


Pro 


Cys 


Arg Gin Cys Glu Arg Met 


Asn 


Gin Asn 


Ser 


Asn 


lie 


uys 








325 










330 












Phe 


Thr 


His 


Gly Gin Lys Asp 


Cys 


Leu 


Glu 


Cys Phe 


Pro 


Val 


C? 4^% V* 










340 










345 








350 






Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala 


Tyr Gin 


Lys 


Leu 


Lrys 


Tyr 






355 










360 








365 








He 


His 


His 


He 


Met 


Gly Lys Val 


Pro 


Asp Ala Cys 


Thr 


Ala 


<_ys 


/\sp 




370 










375 








380 










Leu 


Val 


Asn 


Val 


Asp 


Leu Asp Asp 


Cys 


He 


Phe Glu 


Gin 








385 










390 










395 










<210> 215 


























<211> 536 


























<212> PRT 


























<213> Artificial Sequence 


















<220> 




























<223> Mutant rep protein: rep68 


462 


ATA 








■ 




<400> 215 


























Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val Pro 


Ser 


Asp 


Leu 


Asp 


1 






5 










10 








15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val Asn 


Trp 


Val 


Ala 


Glu 








20 








25 








30 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met Asp 


Leu 


Asn 


Leu 


He 




35 










40 








45 








Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu Gin Arg Asp 


Phe 


Leu 




50 










55' 








60 










Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu Ala 


Leu 


Phe 


Phe 


Val 


65 








70 










75 








80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met His 


Val 


Leu 


Val 


Glu 






85 










90 








95 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly Arg Phe 


Leu 


Ser 


Gin 


He 






100 








105 








110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 


Arg Gly He 


Glu 


Pro 


Thr 


Leu 




115 










120 








125 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg Asn Gly Ala Gly 


Gly Gly 




130 








135 








140 










Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro Asn Tyr 


Leu 


Leu 


Pro 


Lys 


145 






150 










155 








160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn Met 


Glu 


Gin 


Tyr 


Leu 










165 








170 








175 




Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys Arg Leu Val 


Ala 


Gin 


His 






180 










185 








190 






Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin Asn Lys 


Glu 


Asn 


Gin 


Asn 






195 










200 








205 








Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys Thr 


Ser 


Ala 


Arg 


Tyr 




210 








215 








220 










Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly He 


Thr 


Ser 


Glu 


Lys 


225 








230 










235 








240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He Ser 


Phe 


Asn 


Ala 


Ala 
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-256- 



245 250 255 





Asn 


oei 


Arg 


Ser 


Gin 


He 


ijys 


Ala 


Ala Leu 


Asp Asn Ala Gly Lys 








260 










265 








270 




wee 


C? 


Leu Thr Lys 


Thr 




Pro Asp Tyr 


Leu 


Val 


Gly Gin Gin 






275 


















285 






vaj. 


GJ.U 


Asp 


He 


Ser 


Ser 




Arg 


He Tyr 


Lys 


He 


Leu Glu Leu 




290 










295 








300 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin Tyr 


TV T ?s 

A±a 


Ala 


Ser Val 


Phe 


Leu Gly Trp Ala 


305 










310 








315 






320 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He Trp 


Leu 


Phe 


Gly Pro Ala 










325 










330 






335 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


TV 1 _ 

Ala 


Glu 


Ala He 


Ala 


His 


Thr Val Pro 






340 










345 








350 


Pne 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu Asn 


Phe 


Pro 


Phe Asn Asp 






355 










360 








365 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu Glu 


Gly Lys 


Met Thr Ala 




370 










375 








380 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly 


Gly Ser Lys Val Arg 


385 










390 








395 






400 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin He 


Asp 


Pro 


•Thr Pro Val 










405 










410 






415 


lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala Val 


He 


Asp 


Gly Asn Ser 








420 










425 








430 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp 


Arg 


Met 


Phe Lys Phe 






435 










440 






445 


Glu 


Leu 


Thr 


Arg Arg 


Leu Asp 


His 


Asp 


Phe Gly 


Lys 


Val 


He Lys Gin 




450 










455 








460 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys Asp 


His 


Val 


Val Glu Val 


465 










470 








475 






480 


Glu 


His 


Glu 


Phe 


Tyr Val Lys 


Lys 


Gly Gly Ala 


Lys 


Lys 


Arg Pro Ala 










485 










490 






495 


Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys Arg 


Val 


Arg 


Glu Ser Val 








500 










505 








510 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


Glu 


Ala Ser 


He 


Asn 


Tyr Ala Asp 






515 










520 








525 




Arg 


Leu 


Ala 


Arg Gly His 


Ser 


Leu 














530 










535 















<210> 216 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 462 ATA 
<400> 216 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He Thr Ser Glu Lys 


1 








5 










10 




15 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser Phe Asn Ala Ala 








20 








25 






30 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp Asn Ala Gly Lys 






35 










40 








45 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp Tyr 


Leu Val Gly Gin Gin 




50 










55 










60 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys He Leu Glu Leu 


65 










70 










75 


80 


Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe Leu Gly Trp Ala 










85 










90 




95 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu Phe Gly Pro Ala 



100 105 110 
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Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 






115 








120 




Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr 


Asn 




130 










135 






Pvs 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


145 










150 








Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 








165 










Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 






180 










185 


lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 






195 










200 




Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 




210 










215 






Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


His 


Asp 


225 










230 








Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 










245 










Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly 








260 










265 


Pro 


Ser 


Asp 


Ala 


Asp 


lie 


Ser 


Glu 


Pro 






275 










280 




Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 




290 










295 






Arg 


Leu 


Ala Arg Gly His 


Ser 


Leu 




305 










310 








<210> 217 














<211> 621 














<212> PRT 














<213> Artificial Sequence 






<2205 
















<223> Mutant rep protein: rep78 


484 


<400> 217 














Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


1 








5 










Glu 


His 


Leu 


Pro 


Gly 


lie 


Ser 


Asp 


Ser 








20 








25 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 




35 










40 




Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 




50 










55 






Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


65 










70 








Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 










85 










Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 






100 








105 


Arg 


Glu 


Lys 


Leu 


lie 


Gin 


Arg 


He 


Tyr 




115 










120 




Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 




130 










135 






Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


145 










150 








Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 










165 










Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu Arg 






180 










185 


Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 
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Ala 


He 


Ala 


His 


Thr 


Val 


Pro 








125 








Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 






140 










Glu 


Glu Gly Lys 


Met 


Thr 


Ala 




155 










160 


Leu 


Gly Gly 


Ser 


Lys 


Val 


Arg 


170 










175 




Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 








190 






Ala 


Val 


He Asp 


Gly Asn Ser 








205 








Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 






220 










Phe 


Gly Lys 


Val 


He 


Lys 


Gin 




235 










240 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 


250 










255 




Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 










270 






Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 








285 








Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 






300 










GCC 














Lys 


Val 


Pro 


Ser 


Asp 


Leu Asp 


10 










15 




Phe 


Val 


Asn Trp 


Val 


Ala 


Glu 










30 






Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 








45 








Lys 


Leu Gin Arg 


Asp 


Phe 


Leu 




60 










Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 




75 










60 


His 


Met 


His 


Val 


Leu 


Val 


Glu 


90 










95 




Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 






110 






Arg 


Gly He Glu 


Pro 


Thr 


Leu 






125 








Arg 


Asn Gly Ala 


Gly Gly Gly 




140 










Pro 


Asn Tyr 


Leu 


Leu 


Pro 


Lys 




155 










160 


Thr 


Asn 


Met 


Glu 


Gin Tyr Leu 


170 










175 




Lys 


Arg Leu Val 


Ala 


Gin 


His 








190 






Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 
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195 






200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro Val lie 




210 






215 


Met 


Glu 


Leu 


Val 


Gly Trp lieu Val 


225 










230 


Gin Trp 


lie 


Gin Glu Asp Gin Ala 










245 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin lie Lys 








260 






lie 


Met 


Ser 


Leu Thr Lys Thr Ala 






275 






280 


Pro 


Val 


Glu 


Asp 


lie 


Ser Ser Asn 




290 






295 


Asn Gly 


Tyr 


Asp 


Pro 


Gin Tyr Ala 


305 










310 


Thr 


Lys 


Lys 


Phe 


Gly Lys Arg Asn 










325 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn lie Ala 








340 






Phe 


Tyr 


Gly 


Cys 


Val 


Asn Trp Thr 






355 






360 


Cys 


Val 


Asp 


Lys 


Met 


Val lie Trp 




370 








375 


Lys 


Val 


Val 


Glu 


Ser 


Ala Lys Ala 


385 










390 


Val 


Asp 


Gin 


Lys 


Cys 


Lys Ser Ser 










405 




lie 


Val 


Thr 


Ser 


Asn 


Thr Asn Met 








420 






Thr 


Thr 


Phe 


Glu 


His 


Gin Gin Pro 






435 






440 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu Asp His 




450 








455 


Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg Trp 


465 










470 


Glu 


His 


Glu 


Ala 


Tyr 


Val Lys Lys 










485 




Pro 


Ser 


Asp 


Ala 


Asp 


lie Ser Glu 








5"00 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp Ala 






515 






520 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys Ser Arg 




530 








535 


Phe 


Pro 


Cys 


Arg Gin Cys Glu Arg 


545 










550 


Phe 


Thr 


His 


Gly Gin Lys Asp Cys 










565 




Ser 


Gin 


Pro 


Val 


Ser 


Val Val Lys 








580 




lie 


His 


His 


lie 


Met 


Gly Lys Val 






595 






600 


Leu 


Val 


Asn 


Val Asp Leu Asp Asp 




610 








615 



<210> 218 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 









205 








Arg 


Ser 


Lys Thr 


Ser 


Ala 


Arg 


Tyr 






220 










Asp 


Lys 


Gly lie 


Thr 


Ser 


Glu 


Lys 






235 








240 


Ser 


Tyr 


lie Ser 


Phe 


Asn 


Ala 


Ala 




250 








255 




Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly Lys 


265 








270 






Pro 


Asp 


Tyr Leu 


Val 


Gly 


Gin 


Gin 








285 








Arg 


lie 


Tyr Lys 


He 


Leu 


Glu 


Leu 






300 










Ala 


Ser 


Val Phe 


Leu Gly 


Trp Ala 






315 








320 


Thr 


lie 


Trp Leu 


Phe 


Gly 


Pro 


Ala 




330 








335 




Glu 


Ala 


lie Ala 


His 


Thr 


Val 


Pro 


345 








350 






Asn 


Glu 


Asn Phe 


Pro 


Phe 


Asn Asp 








365 








Trp 


Glu Glu Gly 


Lys 


Met 


Thr 


Ala 






380 










lie 


Leu Gly Gly 


Ser 


Lys 


Val 


Arg 






395 








400 


Ala 


Gin 


lie Asp 


Pro 


Thr 


Pro 


Val 




410 






415 




Cys 


Ala 


Val lie 


Asp 


Gly 


Asn 


Ser 


425 








430 






Leu Gin Asp Arg 


Met 


Phe 


Lys 


Phe 








445 








Asp 


Phe Gly Lys 


Val 


Thr 


Lys 


Gin 






460 










Ala 


Lys 


Asp His 


Val 


Val 


Glu 


Val 






475 








480 


Gly Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 




490 








495 




Pro 


Lys 


Arg Val 


Arg 


Glu 


Ser 


Val 


505 








510 






Glu 


Ala 


Ser lie 


Asn 


Tyr 


Ala Asp 








525 








His 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 






540 










Met 


Asn 


Gin Asn 


Ser 


Asn 


He 


Cys 






555 








560 


Leu 


Glu 


Cys Phe 


Pro 


Val 


Ser 


Glu 




570 






575 




Lys 


Ala 


Tyr Gin 


Lys 


Leu 


Cys 


Tyr 


585 








590 






Pro 


Asp 


Ala Cys 


Thr 


Ala 


Cys Asp 








605 








Cys 


lie 


Phe Glu 


Gin 









620 



484 GCC 



WO 03/018820 



<400> 218 



Met 


Glu 


Leu 


Val 


Gly Trp Leu Val Asp 


1. 








5 




Gin 


Trp 


He 


Gin 


Glu Asp Gin Ala Ser 






20 




25 


Ser 


Asn 


Ser Arg 


Ser 


Gin He Lys Ala 






35 






40 


He 


Met 


Ser 


Leu 


Thr 


Lys Thr Ala Pro 




50 








55 


Pro 


Val 


Glu Asp 


He 


Ser Ser Asn Arg 


65 










70 


Asn 


Gly Tyr Asp 


Pro Gin Tyr Ala Ala 










85 




Thr 


Lys 


Lys 


Phe 


Gly Lys Arg Asn Thr 






100 




105 


Thr 


Thr Gly 


Lys 


Thr 


Asn He Ala Glu 






115 




120 


Phe 


Tyr Gly Cys 


Val 


Asn Trp Thr Asn 




130 








135 


Cys 


Val 


Asp 


Lys 


Met 


Val He Trp Trp 


145 










150 


Lys 


Val 


Val 


Glu 


Ser 


Ala Lys Ala He 








165 




Val 


Asp 


Gin 


Lys 


Cys 


Lys Ser Ser Ala 






180 




185 


He 


Val 


Thr 


Ser 


Asn 


Thr Asn Met Cys 






195 






200 


Thr 


Thr 


Phe 


Glu 


His 


Gin Gin Pro Leu 




210 








215 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu Asp His Asp 


225 










230 


Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg Trp Ala 










245 




Glu 


His 


Glu 


Ala 


Tyr 


Val Lys Lys Gly 








260 




265 


Pro 


Ser 


Asp 


Ala 


Asp 


He Ser Glu Pro 






275 






280 


Ala 


Gin 


Pro 


Ser 


Thr Ser Asp Ala Glu 




290 








295 


Arg 


Tyr 


Gin 


Asn 


Lys 


Cys Ser Arg His 


305 










310 


Phe 


Pro 


Cys 


Arg 


Gin 


Cys Glu Arg Met 










325 




Phe 


Thr 


His 


Gly 


Gin 


Lys Asp Cys Leu 








340 




345 


Ser 


Gin 


Pro 


Val 


Ser 


Val Val Lys Lys 






355 






360 


He 


His 


His 


He 


Met 


Gly Lys Val Pro 




370 








375 


Leu 


Val 


Asn 


Val 


Asp 


Leu Asp Asp Cys 


385 










390 



<210> 219 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 484 
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Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


10 










15 




Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 








30 






Ala 


Leu 


Asp Asn Ala Gly Lys 








45 








Asp 


Tyr 


Leu Val Gly Gin Gin 






60 










He 


Tyr 
75 


Lys 


He 


Leu 


Glu 


Leu 
80 


Ser 


Val 


Phe 


Leu Gly 


Trp 


Ala 


90 










95 




He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 








110 






Ala 


lie 


Ala 


His 
125 


Thr 


Val 


Pro 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 






140 










Glu 


Glu 


Gly Lys 


Met 


Thr 


Ala 




155 










160 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 


170 










175 




Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 








190 






Ala 


Val 


He 


Asp 


Gly Asn 


Ser 








205 








Gin 


Asp 


Arg 
220 


Met 


Phe 


Lys 


Phe 


Phe 


Gly 
235 


Lys 


Val 


Thr 


Lys 


Gin 
240 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 


250 










255 




Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 








270 






Lys 


Arg 


Val 


Arg 
285 


Glu 


Ser 


Val 


Ala 


Ser 


He 
300 


Asn 


Tyr 


Ala 


Asp 


Val 


Gly 
315 


Met 


Asn 


Leu 


Met 


Leu 
320 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 


330 










335 




Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 








350 






Ala 


Tyr 


Gin 


Lys 
365 


Leu 


Cys 


Tyr 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys Asp 






380 










He 


Phe 
395 


Glu 


Gin 









GCC 



<400> 219 
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Thr Ala Gly Phe 
1 

Glu His Leu Pro 

20 

Lys Glu Trp Glu 
35 

Glu Gin Ala Pro 
50 

Thr Glu Trp Arg 
65 

Gin Phe Glu Lys 

Thr Thr Gly Val 

100 

Arg Glu Lys Leu 
115 

Pro Asn Trp Phe 
130 

Asn Lys Val Val 
145 

Thr Gin Pro Glu 

Ser Ala Cys Leu 

180 

Leu Thr His Val 
195 

Pro Asn Ser Asp 
210 

Met Glu Leu Val 
225 

Gin Trp lie Gin 

Ser Asn Ser Arg 

260 

lie Met Ser Leu 
275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 

340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

lie Val Thr Ser 

420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Ala 



Tyr Glu lie Val 
5 

Gly lie Ser Asp 

Leu Pro Pro Asp 

40 

Leu Thr Val Ala 
55 

Arg Val Ser Lys 
70 

Gly Glu Ser Tyr 
85 

Lys Ser Met Val 

lie Gin Arg lie 

120 

Ala Val Thr Lys 
135 

Asp Glu Cys Tyr 
150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 

200 

Ala Pro Val He 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin He Lys 

Thr Lys Thr Ala 

280 

He Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn He Ala 

Val Asn Trp Thr 

360 

Met Val He Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 

440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 



He 


Lys 


Val Pro 




10 




Ser 


Phe 


Val Asn 








Ser 


Asp 


Met Asp 


Glu 


Lys 


Leu Gin 






60 


Ala 


Pro 


Glu Ala 






75 


Phe 


His 


Met His 




90 




Leu 


Gly 


Arg Phe 


105 






Tyr 


Arg 


Gly He 


Thr 


Arg 


Asn Gly 






140 


He 


Pro 


Asn Tyr 






155 


Trp 


Thr 


Asn Met 




170 




Arg 


Lys 


Arg Leu 


185 






Glu 


Gin 


Asn Lys 


Arg 


Ser 


Lys Thr 






220 


Asp 


Lys 


Gly He 






235 


Ser 


Tyr 


He Ser 




250 




Ala 


Ala 


Leu Asp 


o c c 




Tyr Leu 


Pro 


Asp 


Arg 


He 


Tyr Lys 






300 


Ala 


Ser 


Val Phe 






315 


Thr 


He 


Trp Leu 




330 




Glu 


Ala 


He Ala 


345 






Asn 


Glu 


Asn Phe 


Trp 


Glu 


Glu Gly 






380 


He 


Leu 


Gly Gly 






395 


Ala 


Gin 


He Asp 




410 




Cys 


Ala 


Val He 


425 






Leu 


Gin 


Asp Arg 


Asp 


Phe 


Gly Lys 






460 


Ala 


Lys 


Asp His 






475 


Gly 


Gly 


Ala Lys 



Ser Asp Leu Asp 
15 

Trp Val Ala Glu 
30 

Leu Asn Leu He 
45 

Arg Asp Phe Leu 

Leu Phe Phe Val 

80 

Val Leu Val Glu 
95 

Leu Ser Gin He 
110 

Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 

160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 

240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 

400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Pro Ala 
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485 490 495 

Pro Ser Asp Ala Asp lie Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser lie Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 220 
<211> 312 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep40 484 GCC 



<400> 220 




Met 


Glu 


iJCU 


Val 


1 








Gin 


Trp 


He 


Gin 






20 


Ser 


Asn 


Ser 


Arg 






35 




lie 


Met 


Ser 


Leu 




50 






Pro 


Val 


Glu 


Asp 


65 








Asn Gly 


Tyr 


Asp 


Thr 


Lys 


Lys 


Phe 








100 


Thr 


Thr 


Gly 


Lys 






115 




Phe 


Tyr 


Gly 


Cys 




130 






Cys 


Val 


Asp 


Lys 


145 








Lys 


Val 


Val 


Qlu 


Val 


Asp 


Gin 


Lys 








180 


He 


Val 


Thr 


Ser 






195 




Thr 


Thr 


Phe 


Glu 




210 






Glu 


Leu 


Thr 


Arg 


225 








Glu 


Val 


Lys 


Asp 


Glu 


His 


Glu 


Ala 








260 


Pro 


Ser 


Asp 


Ala 






275 




Ala 


Gin 


Pro 


Ser 




290 






Arg 


Leu 


Ala 


Arg 


305 









uxy 


JL JL ±J 


-L-l VI. l_L 


Val 

V CI JL 


5 








Glu 


Asp 


Gin 


Ala 


Ser 


Gin 


He 


Lys 








40 


Thr 


Lys 


Thr 


Ala 






55 




He 


Ser 


Ser 


Asn 




70 






Pro 


Gin 


Tyr 


Ala 


85 








Gly 


Lys 


Arg 


Asn 


Thr 


Asn 


He 


Ala 








120 


Val 


Asn 


Trp 


Thr 






135 




Met 


Val 


He 


Trp 




150 






Ser 


Ala 


Lys 


Ala 


165 








Cys 


Lys 


Ser 


Ser 


Asn 


Thr 


Asn 


Met 








200 


His 


Gin 


Gin 


Pro 






215 




Arg 


Leu 


Asp 


His 




230 






Phe 


Phe 


Arg 


Trp 


245 








Tyr 


Val 


Lys 


Lys 


Asp 


He 


Ser 


Glu 






280 


Thr 


Ser 


Asp 


Ala 






295 




Gly 


His 


Ser 


Leu 


• 


310 







Asp Lys Gly He 
10 

Ser Tyr He Ser 
25 

Ala Ala Leu Asp 

Pro Asp Tyr Leu 

60 

Arg He Tyr Lys 
75 

Ala Ser Val Phe 
90 

Thr He Trp Leu 
105 

Glu Ala He Ala 

Asn Glu Asn Phe 

140 

Trp Glu Glu Gly 
155 

He Leu Gly Gly 
170 

Ala Gin He Asp 
185 

Cys Ala Val He 

Leu Gin Asp Arg 

220 

Asp Phe Gly Lys 
235 

Ala Lys Asp His 
250 

Gly Gly Ala Lys 
265 

Pro Lys Arg Val 

Glu Ala Ser He 

300 



Thr Ser Glu Lys 
15 

Phe Asn Ala Ala 
30 

Asn Ala Gly Lys 
45 

Val Gly Gin Gin 

He Leu Glu Leu 

80 

Leu Gly Trp Ala 
95 

Phe Gly Pro Ala 
110 

His Thr Val Pro 
125 

Pro Phe Asn Asp 

Lys Met Thr Ala 

160 

Ser Lys Val Arg 
175 

Pro Thr Pro Val 
190 

Asp Gly Asn Ser 
205 

Met Phe Lys Phe 

Val Thr Lys Gin 

240 

Val Val Glu Val 
255 

Lys Arg Pro Ala 
270 

Arg Glu Ser Val 
285 

Asn Tyr Ala Asp 



<210> 221 
<211> 621 
<212> PRT 
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<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: 78 488 GCG 



<400> 221 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser 


Asp Leu Asp 


1 






5 










10 








15 


Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn Trp 


Val Ala Glu 








20 








25 










30 


u y £-> 


Glu 


Ttd 


Glu 

—A. W* 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 


Asp 


Leu 


Asn Leu He 














40 










45 




Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu Gin Arg 


Asp Phe Leu 














55 










60 






Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe Phe Val 


O — ' 










70 










75 






80 


Gin 


Phe 


Glu 

-4* VA 


Lvs 


Gly 


Glu 


Ser 


Tvr 


Phe 


His 


Met 


His 


Val 


Leu Val Glu 








85 










90 








95 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly 


Arg 


Phe 


Leu 


Ser Gin lie 






i on 










105 

«t» \J 










110 




Glu 


Lys 


Leu 


He 


Gin 


Arcr 


He 


Tvr 


Arcr 


Gly He 


Glu 


Pro Thr Leu 




115 

J. «J 










120 

^§ta AJ 










125 




Pro 


Asn 


Trr> 


Phe 


Ala 


Val 


Thr 


Lvs 


Thr 


Arcr 


Asn Gly Ala 


Gly Gly Gly 




130 










135 










140 






Asn 


Lvs 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu 


Leu Pro Lys 


145 








150 










155 






160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu 


Gin Tyr Leu 










165 








170 








175 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


Arg 


Leu 


Val 


Ala Gin His 






180 










185 










190 


Leu 


Thr 


His 
195 


Val 


Ser 


Gin 


Thr 


Gin 
200 


Glu 


Gin 


Asn 


Lys 


Glu 
205 


Asn Gin Asn 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys 


Thr 


Ser 


Ala Arg Tyr 




210 








215 










220 






Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


lie 


Thr 


Ser Glu Lys 


225 










230 










235 






240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn Ala Ala 








245 










250 








255 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp Asn 


Ala Gly Lys 








260 










265 










270 


He 


Met 


Ser 
275 


Leu 


Thr 


Lys 


Thr 


Ala 
280 


Pro 


Asp 


Tyr 


Leu 


Val 
285 


Gly Gin Gin 


Pro 


Val 
290 


Glu 


Asp 


He 


Ser 


Ser 
295 


Asn 


Arg 


He 


Tyr 


Lys 
300 


lie 


Leu Glu Leu 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp Ala 


305 










310 










315 






320 


Thr 


Lys 


Lys 


Phe 


Gly 
325 


Lys 


Arg 


Asn 


Thr 


He 
330 


Trp 


Leu 


Phe 


Gly Pro Ala 
335 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr Val Pro 






340 










345 










350 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe Asn Asp 






355 








360 










365 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly Lys 


Met Thr Ala 


370 










375 










380 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly Gly Ser 


Lys Val Arg 


385 










390 










395 






400 


Val 


Asp 


Gin 


Lys 


Cys 
405 


Lys 


Ser 


Ser 


Ala 


Gin 
410 


He 


Asp 


Pro 


Thr Pro Val 
415 


He 


Val 


Thr 


Ser 
420 


Asn 


Thr 


Asn 


Met 


Cys 
425 


Ala 


Val 


lie 


Asp 


Gly Asn Ser 
430 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp 


Arg 


Met 


Phe Lys Phe 
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435 




440 


Glu 


Leu 


Thr 


Arg Arg Leu Asp 


His 




450 




455 




Glu 


Val 


Lys 


Asp Phe Phe Arg 


Trp 


465 






470 




Glu 


His 


Glu 


Phe Tyr Val Lys 


Ala 








485 




Pro 


Ser 


Asp 


Ala Asp lie Ser 


Glu 








500 




Ala 


Gin 


Pro 


Ser Thr Ser Asp 


Ala 






515 




520 


Arg 


Tyr 


Gin 


Asn Lys Cys Ser 


Arg 




530 




535 




Phe 


Pro 


Cys 


Arg Gin Cys Glu 


Arg 


545 






550 




Phe 


Thr 


His 


Gly Gin Lys Asp 


Cys 








565 




Ser 


Gin 


Pro 


Val Ser Val Val 


Lys 








580 




lie 


His 


His 


lie Met Gly Lys 


Val 






595 




600 


Leu 


Val 


Asn 


Val Asp Leu Asp 


Asp 




610 




615 





<210> 222 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep 5 2 



<400> 222 



Met 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val 


1 
Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 






20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 








40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 








55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 










120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










He 


Val' 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 
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445 








Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 








460 










Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 






** 1 D 










a q n 

*± OU 


Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 




490 










495 




Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 


505 










510 






Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 










525 








His 


Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 






540 










Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 






555 










560 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 




570 








575 




Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 


585 










590 






Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 










605 








Cys 


He 


Phe 


Glu 


Gin 












620 










488 


GCG 














Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 




10 










15 




Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


25 








30 






Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 










45 








Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 






60 










Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 






75 










80 


Ala 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 




90 










95 




Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


105 










110 






Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 










125 








Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 








140 










Trp 


Glu 


Glu 


Gly Lys 


Met 


Thr 


Ala 




155 










160 


He 


Leu 


Gly 


Gly Ser 


Lys 


Val 


Arg 




170 










175 




Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


185 










190 






Cys 


Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 










205 




* 




Leu 


Gin 


Asp 


Arg Met 

->1 ft 


Phe 


Lys 


Phe 
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Glu 


Leu 


Thr Arg 


Arg 


Leu 


Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 










245 








Glu 


His 


Glu 


Phe 


Tyr Val 


Lys 


Ala 








260 










Pro 


Ser 


Asp Ala 


Asp 


He 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 




290 










295 




Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg 


305 










310 






Phe 


Pro 


Cys Arg 


Gin Cys 


Glu 


Arg 










325 








Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 








340 










Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 






355 










360 


He 


His 


His 


He 


Met 


Gly Lys Val 




370 










375 




Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp 


Asp 


385 










390 






<210> 223 












<211> 536 












<212> PRT 












<213> Artificial Sequence 




<220> 














<223> Mutant rep protein: rep68 


<400> 223 












Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 






35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 






115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 










135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 








215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 



Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 






235 










240 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




250 










255 




Gly Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


265 










270 






Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 










285 








Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 








300 










His 


Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 






315 










320 


Met 


Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 




330 










335 




Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 


345 








350 






Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 










365 








Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 








380 










Cys 


He 


Phe 


Glu 


Gin 








* 




395 












488 


GCG 














He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 






Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 








45 








Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 








60 










Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 




Leu Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 










110 






Tyr Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 










125 








Thr 


Arg 


Asn 


Gly 


Ala 


Gly 


Gly 


Gly 








140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 








160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 










190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 










205 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 








220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 
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225 






230 








235 




240 


Gin 


Trp 


He Gin Glu Asp 


Gin 


Ala 


Ser 


Tyr He Ser 


Phe 


Asn Ala Ala 




245 










250 




255 


Ser 


Asn 


Ser Arg Ser 


Gin 


He 


Lys 


Ala 


Ala Leu Asp 


Asn Ala Gly Lys 






260 








265 






270 


lie 


Met 


Ser Leu Thr Lys 


Thr 


Ala 


Pro Asp Tyr Leu 


Val 


Gly Gin Gin 






275 






280 






285 




Pro 


Val 


Glu Asp He 


Ser 


Ser Asn Arg He Tyr Lys 


He 


Leu Glu Leu 




290 




295 






300 






Asn 


Gly 


Tyr Asp Pro 


Gin 


Tyr 


Ala 


Ala 


Ser Val Phe 


Leu Gly Trp Ala 


305 


310 








315 




320 


Thr 


Lys 


Lys Phe Gly Lys 


Arg 


Asn 


Thr 


He Trp Leu 


Phe 


Gly Pro Ala 




325 










330 




335 


Thr 


Thr 


Gly Lys Thr 


Asn 


He 


Ala 


Glu 


Ala He Ala 


His 


Thr Val Pro 






340 








345 






350 


Phe 


Tyr 


Gly Cys Val 


Asn 


Trp 


Thr 


Asn 


Glu Asn Phe 


Pro 


Phe Asn Asp 




355 






360 






365 




Cys 


Val 


Asp Lys Met 


Val 


He 


Trp 


Trp 


Glu Glu Gly 


Lys 


Met Thr Ala 


370 




375 






380 






Lys 


Val 


Val Glu Ser 


Ala 


Lys 


Ala 


He 


Leu Gly Gly 


Ser 


Lys Val Arg 


385 






390 






395 




400 


Val 


Asp 


Gin Lys Cys 


Lys 


Ser 


Ser 


Ala 


Gin He Asp 


Pro 


Thr Pro Val 




405 










410 




415 


He 


Val 


Thr Ser Asn 


Thr 


Asn 


Met 


Cys 


Ala Val He 


Asp 


Gly Asn Ser 






420 








425 






430 


Thr 


Thr 


Phe Glu His 


Gin 


Gin 


Pro. 


Leu 


Gin Asp Arg 


Met 


Phe Lys Phe 






435 






440 






445 




Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


His 


Asp 


Phe Gly Lys 


Val 


Thr Lys Gin 




450 




455 






460 






Glu 


Val 


Lys Asp Phe 


Phe 


Arg 


Trp 


Ala 


Lys Asp His 


Val 


Val Glu Val 


465 




470 








475 




480 


Glu 


His 


Glu Phe Tyr Val 


Lys 


Ala Gly Gly Ala Lys 


Lys 


Arg Pro Ala 






485 








490 




495 


Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 


Pro 


Lys Arg Val 


Arg 


Glu Ser Val 






500 








505 






510 


Ala 


Gin 


Pro Ser Thr 


Ser 


Asp 


Ala 


Glu 


Ala Ser He 


Asn Tyr Ala Asp 






515 




520 






525 




Arg 


Leu 


Ala Arg Gly His 


Ser 


Leu 












530 


* 




535 













<210> 224 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 488 GCG 



<400> 224 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly He 


Thr Ser Glu Lys 


1 








5 






10 




15 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He Ser 


Phe Asn Ala Ala 






20 








25 






30 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp 


Asn Ala Gly Lys 






35 










40 








45 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr Leu 


Val Gly Gin Gin 




50 








55 








60 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


He 


Tyr Lys 


He Leu Glu Leu 


65 








70 










75 


80 


Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val Phe 


Leu Gly Trp Ala 



85 90 95 
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J. X 1 I 


T,VQ 


Lys 


Phe Gly 


Lys 


Arg Asn 


Thr 


He 


Trr> 


Leu 


Phe Gly Pro Ala 




100 










105 








110 




Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His Thr Val 


Pro 






115 










120 










125 








Gly 


Cys 


Val 


Asn Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro Phe Asn Asp 




130 










135 










140 






Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu 


Gly Lys Met Thr 


Ala 


145 






150 










155 






160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Glv 


Gly 


Ser Lys Val 


Arg 








165 










170 






175 




Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


Tie 

X J. C 


Asp 


Pro Thr Pro 


Val 






180 










185 








190 




lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


lie 


Asp Gly Asn Ser 






195 










200 










205 




Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp 


Arg 


Met Phe Lys 


Phe 




210 










215 










220 






Glu 


Leu 


Thr Arg Arg 


Leu Asp His 


Asp 


Phe 


\jJLy 


Lys 


Val Thr Lys 


Gin 


225 










230 










9 R 






240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


ASp 


His 


Val Val Glu 


Val 








245 










250 






255 




Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Ala 


Gly Gly 




Lys 


Lys Arg Pro 


Ala 








260 










265 








270 




Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 




Val 


Arg Glu Ser Val 


• 




275 










280 










285 




Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 




He 


Asn Tyr Ala Asp 




290 










295 










300 






Arg 


Leu 


Ala Arg 


Gly 


His 


Ser 


Leu 














305 










310 


















<210> 225 
























<211> 621 
























<212> PRT 
























<213> Artificial Sequence 
















<220> 












» 














<223> Mutant rep protein: rep78 


495 


GCC 










<400> 225 
























Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 

v d -J- 


Pro 


Ser Asp Leu 


Asp 


1 






5 










10 






15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn 


Trp Val Ala 


Glu 








20 








25 








30 




Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp 


Met 


Asp 


Leu Asn Leu 


He 




35 










40 










45 




Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu 


Gin Arg Asp Phe 


Leu 




50 










55 










60 






Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu Phe Phe 


Val 


65 










70 










75 






80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val Leu Val 


Glu 








85 










90 






95 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly 


Arg 


Phe 


Leu Ser Gin 


He 








100 










105 








110 




Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr Arg 


Gly 


He 


Glu Pro Thr 


Leu 




115 










120 










125 




Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg 


Asn 


Gly Ala Gly Gly 


Gly 




130 










135 










140 






Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu Leu Pro 


Lys 


145 










150 








155 






160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin- 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu Gin Tyr 


Leu 










165. 








170 






175 




Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


Arg 


Leu 


Val Ala Gin 


His 
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180 



Leu 


Thr 


His Val Ser 


Gin 


Thr 


Gin 






195 






200 


Pro 


Asn 


Ser Asp Ala 


Pro 


Val 


He 




210 




215 




Met 


Glu 


Leu Val Gly Trp 


Leu 


Val 


225 






230 






Gin 


Trp 


He Gin Glu Asp 


Gin 


Ala 




245 








Ser 


Asn 


Ser Arg Ser 


Gin 


He 


Lys 






260 








He 


Met 


Ser Leu Thr 


Lys 


Thr 


Ala 






275 




280 


Pro 


Val 


Glu Asp He 


Ser 


Ser 


Asn 




290 






295 




Asn 


Gly 


Tyr Asp Pro 


Gin Tyr Ala 


305 






310 






Thr 


Lys 


Lys Phe Gly 


Lys 


Arg Asn 






325 








Thr 


Thr 


Gly Lys Thr 


Asn 


He 


Ala 






340 








Phe 


Tyr 


Gly Cys Val 


Asn 


Trp 


Thr 






355 






360 


Cys 


Val 


Asp Lys Met 


Val 


He 


Trp 




370 






375 




Lys 


Val 


Val Glu Ser 


Ala 


Lys 


Ala 


385 






390 






Val 


Asp 


Gin Lys Cys 


Lys 


Ser 


Ser 






405 








He 


Val 


Thr Ser Asn 


Thr 


Asn 


Met 






420 








Thr 


Thr 


Phe Glu His 


Gin 


Gin 


Pro 






435 






440 


Glu 


Leu 


Thr Arg Arg 


Leu Asp 


His 




450 






455 




Glu 


Val 


Lys Asp Phe 


Phe 


Arg 


Trp 


465 






470 






Glu 


His 


Glu Phe Tyr Val 


Lys 


Lys 






485 








Pro 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 






500 








Ala 


Gin 


Pro Ser Thr 


Ser Asp 


Ala 






515 






520 


Arg 


Tyr 


Gin Asn Lys 


Cys 


Ser Arg 




530 






535 




Phe 


Pro 


Cys Arg Gin Cys 


Glu Arg 


545 






550 






Phe 


Thr 


His Gly Gin Lys Asp Cys 






565 








Ser 


Gin 


Pro Val Ser 


Val 


Val 


Lys 






580 








He 


His 


His He Met 


Gly Lys 


Val 






595 






600 


Leu 


Val 


Asn Val Asp 


Leu Asp 


Asp 




610 






615 





<210> 226 
<211> 397 
<212> PRT 

<213> Artificial Sequence 



185 






190 






Glu 


Gin Asn Lys 


Glu 


Asn 


Gin 


Asn 




205 








Arg 


Ser Lys Thr 


Ser 


Ala 


Arg 


Tyr 




220 










Asp 


Lys Gly He 


Thr 


Ser 


Glu 


Lys 




• 235 








240 


Ser 


Tyr He Ser 


Phe 


Asn 


Ala 


Ala 




250 






255 




Ala 


Ala Leu Asp 


Asn 


Ala 


Gly Lys 


265 






270 






Pro Asp Tyr Leu 


Val 


Gly 


Gin 


Gin 






285 








Arg 


He Tyr Lys 


He 


Leu 


Glu 


Leu 




300 










Ala 


Ser Val Phe 


Leu 


Gly 


Trp 


Ala 




315 








320 


Thr 


He Trp Leu 


Phe 


Gly 


Pro 


Ala 




330 






335 




Glu 


Ala He Ala 


His 


Thr 


Val 


Pro 


345 






350 






Asn 


Glu Asn Phe 


Pro 


Phe 


Asn 


Asp 






365 








Trp 


Glu Glu Gly 


Lys 


Met 


Thr 


Ala 




380 










He 


Leu Gly Gly 


Ser 


Lys 


Val 


Arg 




395 








400 


Ala 


Gin He Asp 


Pro 


Thr 


Pro 


Val 




410 






415 




Cys 


Ala Val He 


Asp 


Gly 


Asn 


Ser 


425 






430 






Leu Gin Asp Arg 


Met 


Phe 


Lys 


Phe 






445 








Asp 


Phe Gly Lys 


Val 


Thr 


Lys 


Gin 




460 










Ala 


Lys Asp His 


Val 


Val 


Glu 


Val 




475 








480 


Gly Gly Ala Lys 


Lys 


Arg 


Ala 


Ala 




490 






495 




Pro Lys Arg Val 


Arg 


Glu 


Ser 


Val 


505 






510 






Glu 


Ala Ser He 


Asn 


Tyr 


Ala 


Asp 






525 








His Val Gly Met 


Asn 


Leu 


Met 


Leu 




540 










Met 


Asn Gin Asn 


Ser 


Asn 


He 


Cys 




555 








560 


Leu 


Glu Cys Phe 


Pro 


Val 


Ser 


Glu 




570 






575 




Lys 


Ala Tyr Gin 


Lys 


Leu 


Cys 


Tyr 


585 






590 






Pro Asp Ala Cys 


Thr 


Ala 


Cys 


Asp 






605 








Cys 


He Phe Glu 


Gin 









620 



WO 03/018820 



PCT/IB02/04087 



-268- 



<220> 

<223> Mutant rep protein: rep52 495 GCC 



<400> 226 



nc i— 




Leu Val 


Gly Trp 


Leu 


Val 


Asp 


Lys Gly 


He 


Thr 


Ser 


Glu 


Lys 


1 






5 










10 








15 






irp 


IJLc wJ.ll 


Glu Asp 


Gin 


Ala 


Ser 


Tyr lie 


Ser 


Phe 


Asn 


Ala 


Ala 




20 










25 








30 






C £1 

OCI 


TV ^ 
ASH 


ocx /ax y 


Ser 


Gin 


lie 

X X 


Lys Ala Ala Leu Asp Asn Ala Gly 


Lvs 






35 








40 








45 








lie 


fleu 


oer i>eu 


Thr Lys 


TVi -*- 

X XXX 


Ala 


Pro Asp Tyr 


Leu 


Val 


Gly Gin 


Gin 




_> u 








55 








60 










fro 


vai 


ulu ASp 


lie 


Ser 


OCX 


Asn Arg 


lie Tyr 


Lys 


He 


Leu 


Glu 


Leu 


65 






70 








75 










80 


Asn 


VaJLy 


xyx Asp 


Pro 


Gin 


ryx- 


Ala 


Ala 


Ser Val 


Phe 


Leu Gly Trp 


Ala 




85 










90 








95 




i,nr 


iiys 


xiys XT l ife: 


Gly Lys 


rtx y 


Asn 


Thr 


He Trp 


Leu 


Phe 


Gly 


Pro 


Ala 




100 

-I- w W 










105 








110 






ml, 

inr 


HIT 


115 


Thr 


Asn 


Tip 
X 1C 


Ala 
120 


Glu 


Ala lie 


Ala 


His 
125 


Thr 


Val 


Pro 


rtie 


Tyr 


Lxxy Lys 


Val 


Asn 


up 


Thr 


Asn 


Glu Asn 


Phe 


Pro 


Phe 


Asn 


Aso 




130 






135 








140 










cys 


vai 


Asp xiys 


Met 


Val 


Tip 
X X c 


Trp 


Trp 


Glu Glu 


Gly 


Lys 


Met 


Thr 


Ala 


145 






150 








155 










160 


xiys 


Vdl 


Vai LI 


Ser 


Ala 




Ala 


lie 


Leu Gly Gly 


Ser 


Lys 


Val 


Arcr 






165 










170 








175 




Vdl 


>vsp 


f^T n T.vo 
V31Q XJjf £» 


Cys 


Lys 




Ser 


Ala 


Gin He 


Asp 


Pro 


Thr 


Pro 


Val 




180 

*J w 










185 








190 






Tip 


vctx 


X XXX. kJ C J- 


Asn 


Thr 


Asn 


Met 


Cys 


Ala Val 


He Asp Gly Asn 


Ser 






195 








200 








205 








Thr 


Thr 


Phe Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg 


Met 


Phe 


Lys 


Phe 




210 








215 








220 










Glu 


Leu 


Thr Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe Gly 


Lys 


Val 


Thr 


Lys 


Gin 


225 






230 








235 










240 


Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys Asp 


His 


Val 


Val 


Glu 


Val 






245 










250 








255 




Glu 


His 


Glu Phe 


Tyr Val 


Lys 


Lys 


Gly Gly Ala 


Lys 


Lys 


Arg 


Ala 


Ala 






260 










265 








270 






Pro 


Ser 


Asp Ala 
275 


Asp 


lie 


Ser 


Glu 
280 


Pro 


Lys Arg 


Val 


Arg 
285 


Glu 


Ser 


Val 


Ala 


Gin 


Pro Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala Ser 


He Asn Tyr Ala 


Asp 




290 








295 








300 










Arg 


Tyr 


Gin Asn 


Lys 


Cys 


Ser 


Arg His Val Gly Met 


Asn 


Leu 


Met 


Leu 


305 








310 








315 










320 


Phe 


Pro 


Cys Arg 


Gin 


Cys 


Glu 


Arg 


Met 


Asn Gin 


Asn 


Ser 


Asn 


He 


Cys 






325 








330 








335 




Phe 


Thr 


His Gly 
340 


Gin 


Lys 


Asp 


Cys 


Leu 
345 


Glu Cys 


Phe 


Pro 


Val 
350 


Ser 


Glu 


Ser 


Gin 


Pro Val 
355 


Ser 


Val 


Val 


Lys 
360 


Lys 


Ala Tyr 


Gin 


Lys 
365 


Leu 


Cys 


Tyr 


lie 


His 


His lie 


Met Gly 


Lys 


Val 


Pro Asp Ala 


Cys 


Thr 


Ala 


Cys 


Asp 




370 








375 








380 










Leu 


Val 


Asn Val 


Asp 


Leu 


Asp 


Asp 


Cys 


He Phe 


Glu 


Gin 








385 








390 








395 













<210> 227 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 
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<223> Mutant rep protein: rep68 495 



<400> 227 



inr 
t 


Aia 




Fne 


iyr 

c 


bXU 


lie 


V O.X 


Tl *=» 
116 


1 

blU 


TT-I 

xilS 


Lieu 


riO 


5 

vaiy 


lie 


Cat 

OCX 




O <a -y~ 








20 










25 


Lys 


GlU 


Trp 


GlU 


lieu 


fro 


riU 


& o r\ 
nop 


DC1 




35 










40 




Glu 


Gin 


TV "1 _ 

Ala 


Pro 


Leu 


Tnr 


vai 


>\ia 


bill 




50 










55 






Thr 


Glu 


Trp 


Arg 


Arg 


val 


ber 


Lys 


Ala 


65 










70 








Gin 


Pne 


Glu 


Lys 


Gly 


GlU 


oer 


rt^— m -in 

ryr 


pne 








85 










Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


val 


Leu 






100 










105 


Arg 


Glu 


Lys 


Leu 


lie 


Cain 


Arg 


lie 


iyr 






115 










120 




Pro 


Asn 


Trp 


Pne 


Ala 


val 


Thr 


Lys 


mr 




130 








135 






Asn 


Lys 


Val 


Val 


Asp 


GlU 


Cys 


Tyr 


lie 


145 










150 








Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 










165 










Ser 


Ala 


cys 


Leu 


Asn 


lieu 


inr 


vjIU 


Arg 








180 










185 


▼ - - - 

Leu 


Thr 


HIS 


Val 


Ser 


Gin 


Thr 


bin 


blU 






195 










inn 

2 00 




Fro 


Asn 


oer 


Asp 


Aid 


riO 




Tl o 
11c 






210 










215 






Met 


Glu 


Leu 


val 


Gly 


Trp 


Leu 


vai 


Asp 


225 










230 








Gin 


Trp 


lie 


Gin 


GlU 


Asp 


f*i~\ _ 
uin 


Til 9 

Aia 


oer 








245 










Cot* 
OCX. 




OCI 


7\ rn 
ni y 


O C. -I- 


Gin 


Tie 


±jy ia 


Ala 








260 










265 


lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 






275 










280 




Pro 


Val 


Glu 


Asp 


lie 


Ser 


Ser 


Asn 


Arg 




290 








295 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


305 










310 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 










325 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


lie 


Ala 


Glu 








340 










345 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 




355 










360 




Cys 


Val 


Asp 


Lys 


Met 


Val 


lie 


Trp 


Trp 




370 










375 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


lie 


385 










390 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 










405 










lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 








420 










425 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 






435 










440 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 



450 455 
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GCC 



Jbys 


Val Pro 


Ser 


Asp 


Leu Asp 


io 








15 




lr lie 


Val Asn Trp 


Val 


Ala 


GlU 








30 






ASp 


Met Asp 


Leu 


Asn 


Leu 


He 






45 








Lys 


Leu Gin Arg 


Asp 


Phe 


•* 

Leu 




60 










Pro 


Glu Ala 


Leu 


Phe 


Phe 


Val 




75 








80 


HIS 


Met His 


Val 


Leu 


Val 


Glu 


90 








95 




Gly 


Arg Phe 


Leu 


Ser 


Gin 


lie 






110 






Arg 


Gly He 


Glu 


Pro 


Thr 


Leu 






125 








Arg 


Asn Gly Ala 


Gly Gly 


Gly 




140 










Pro 


Asn Tyr 


Leu 


Leu 


Pro 


Lys 




155 








160 


Thr 


Asn Met 


Glu 


Gin 


Tyr 


Leu 


170 








175 




Lys 


Arg Leu 


Val 


Ala 


Gin 


His 








190 






Gin 


Asn Lys 


Glu 


Asn 


Gin 


Asn 




205 








Ser 


Lys Thr 


Ser 


Ala 


Arg 


Tyr 




220 










Lys 


Gly He 


Thr 


Ser 


Glu 


Lys 




235 










iyr 


He Ser 


Phe 


Asn 


Ala 


Aia 


250 








255 




Aia 


Leu Asp 


Asn 


Ala Gly 


Lys 








270 






Asp 


Tyr Leu 


Val 


Gly Gin 


Gin 






285 








He 


Tyr Lys 


He 


Leu 


Glu 


Leu 




300 










Ser 


Val Phe 


Leu 


Gly Trp 


Ala 




315 








320 


He 


Trp Leu 


Phe 


Gly 


Pro 


Ala 


330 






335 




Ala 


He Ala 


His 


Thr 


Val 


Pro 








350 






Glu 


Asn Phe 


Pro 


Phe 


Asn 


Asp 






365 








Glu 


Glu Gly Lys 


Met 


Thr 


Ala 




380 










Leu 


Gly Gly 


Ser 


Lys 


Val 


Arg 




395 








400 


Gin 


He Asp 


Pro 


Thr 


Pro 


Val 


410 








415 




Ala 


Val lie Asp 


Gly Asn 


Ser 








430 






Gin 


Asp Arg 


Met 


Phe 


Lys 


Phe 






445 








Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 




460 
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Glu 


Val Lys Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu Val 


465 




470 










475 








480 


Glu 


His Glu Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly 


Ala 


Lys 


Lys 


Arg 


Ala Ala 






485 










490 










495 


Pro 


Ser Asp Ala Asp 


lie 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser Val 




500 










505 










510 




Ala 


Gin Pro Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser 


He 


Asn Tyr Ala Asp 



515 520 525 



Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 228 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 495 GCC 



<400> 228 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu Lys 


1 








5 










10 










15 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser Tyr 


He 


Ser 


Phe 


Asn 


Ala Ala 






20 








25 










30 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly Lys 






35 








40 










45 






He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 




50 










55 










60 








Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu Leu 


65 








70 










75 








80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu Gly 


Trp Ala 




85 










90 










95 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro Ala 




100 










105 










110 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val Pro 






115 








120 










125 






Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 




130 






135 










140 








Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp Glu 


Glu 


Gly 


Lys 


Met 


Thr Ala 


145 






150 










155 








160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly 


Gly 


Ser 


Lys 


Val Arg 








165 










170 










175 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro Val 






180 








185 










190 




He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He 


Asp Gly Asn Ser 






195 










200 










205 






Thr 


Thr 
210 


Phe 


Glu 


His 


Gin 


Gin 
215 


Pro 


Leu 


Gin 


Asp 


Arg 
220 


Met 


Phe 


Lys Phe 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val 


Thr Lys Gin 


225 








230 










235 








240 


Glu 


Val 


Lys 


Asp 


Phe 
245 


Phe 


Arg 


Trp 


Ala 


Lys 
250 


Asp 


His 


Val 


Val 


Glu Val 
255 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly 


Ala 


Lys 


Lys 


Arg 


Ala Ala 








260 








265 










270 




Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg Glu Ser Val 






275 








280 










285 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser 


He 


Asn Tyr Ala Asp 




290 










295 










300 








Arg 


Leu 


Ala 


Arg 


Gly 


His 


Ser 


Leu 

















305 310 
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<210> 229 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 



<400> 229 



Thr 


Ala 


Gly 


Pne 


Tyr 


GlU 


lie 


val 


1 








mm 

5 








Glu 


His 


Leu 


Pro 
20 


Gly 


He 


Ser 


Asp 


Lys 


Glu 


Trp 
35 


Glu 


Leu 


Pro 


Pro 


Asp 
40 


Glu 


Gin 
50 


Ala 


Pro 


Leu 


Thr 


Val 

mm mm 

55 


Ala 


Tnr 


Glu 


Trp 


Arg 


TV ■.! i * , 

Arg 


val 


&er 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 
85 


Glu 


Ser 


Tyr 


Thr 


Thr 


Gly 


Val 
100 


Lys 


Ser 


Met 


Val 


Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 




115 










120 


Pro 


- 

Asn 


Trp 


Til— _^ 

Pne 


ax a 


vai 


inr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


TV — 

Asp 


GlU 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 






Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 
195 


Val 


Ser 


Gin 


Thr 


Gin 
200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 








215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


lie 


Gin 


Glu 


Asp 


Gin 


Ala 








245 








Ser 


Asn 


Ser 


Arg 
260 


Ser 


Gin 


He 


Lys 


lie 


Met 


Ser 
275 


Leu 


Thr 


Lys 


Thr 


Ala 
280 


Pro 


Val 
290 


Glu 


Asp 


He 


Ser 


Ser 
295 


Asn 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 
325 


Lys 


Arg 


Asn 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






340 










Phe 


Tyr 


Gly 
355 


Cys 


Val 


Asn 


Trp 


Thr 
360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 
405 


Lys 


Ser 


Ser 
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497 


GCC 










He 


Lys 


Val 


Pro 


Ser Asp Leu Asp 




10 






15 




Ser 


Phe 


Val 


Asn 


Trp Val Ala 


Glu 


25 








30 




Ser Asp 


Met 


Asp 


Leu Asn Leu 


He 










45 




Glu 


Lys 


Leu 


Gin 


Arg Asp Phe 


Leu 






60 






Ala 


Pro 


Glu 


Ala 


Leu Phe Phe 


Val 






75 






80 


Phe 


His 


Met 


His 


Val Leu Val 


Glu 




90 






95 




Leu Gly 


Arg 


Phe 


Leu Ser Gin 


He 


105 








110 




Tyr Arg 


Gly 


He 


Glu Pro Thr 


Leu 










125 




Thr 


Arg 


Asn Gly 


Ala Gly Gly Gly 








140 






He 


Pro 


Asn 


Tyr 


Leu Leu Pro 


Lys 






155 






160 


Trp 


Thr 


Asn 


Met 


Glu Gin Tyr 


Leu 


170 






175 




Arg 


Lys 


Arg 


Leu 


Val Ala Gin 


His 


185 








190 




Glu 


Gin 


Asn 


Lys 


Glu Asn Gin 


Asn 








205 




Arg 


Ser 


Lys 


Thr 


Ser Ala Arg Tyr 






220 






Asp 


Lys 


Gly 


He 


Thr Ser Glu 


Lys 






235 






240 


Ser 


Tyr 


He 


Ser 


Phe Asn Ala 


Ala 




250 






255 




Ala 


Ala 


Leu Asp 


Asn Ala Gly 


Lys 


265 








270 




Pro 


Asp 


Tyr 


Leu 


Val Gly Gin Gin 








285 




Arg 


He 


Tyr 


Lys 


He Leu Glu 


Leu 








300 






Ala 


Ser 


Val 


Phe 


Leu Gly Trp Ala 






315 






320 


Thr 


He 


Trp 


Leu 


Phe Gly Pro Ala 




330 






335 




Glu 


Ala 


He 


Ala 


His Thr Val 


Pro 


345 








350 




Asn 


Glu 


Asn 


Phe 


Pro Phe Asn Asp 










365 




Trp Glu 


Glu Gly 


Lys Met Thr 


Ala 








380 






He 


Leu 


Gly Gly 


Ser Lys Val 


Arg 






395 






400 


Ala 


Gin 


He 


Asp 


Pro Thr Pro 


Val 




410 




415 
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He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val He 


Asp Gly Asn Ser 








420 










425 








430 




Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin Asp Arg 


Met 


Phe Lys 


Phe 






435 










440 








445 






Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly Lys 


Val 


Thr Lys 


Gin 




450 










455 








460 








Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp His 


Val 


Val Glu 


Val 


465 






470 










475 






480 


Glu 


His 


Glu 


Phe 


Tyr Val 


Lys 


Lys 


Gly Gly Ala Lys 


Lys 


Arg Pro 


Ala 










485 










490 






495 




Ala 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys Arg Val 


Arg 


Glu Ser 


Val 






500 










505 








510 




Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu 


Ala 


Ser He 


Asn Tyr Ala Asp 






515 










520 








525 






Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg 


His 


Val 


Gly Met 


Asn 


Leu Met 


Leu 


530 










535 








540 








Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg 


Met 


Asn 


Gin Asn 


Ser 


Asn He 


Cys 


545 






550 










555 






560 


Phe 


Thr 


His 


Gly Gin Lys 


Asp 


Cys 


Leu 


Glu 


Cys Phe 


Pro 


Val Ser 


Glu 










565 










570 






575 




Ser 


Gin 


Pro 


Val 
580 


Ser 


Val 


Val 


Lys 


Lys 
585 


Ala 


Tyr Gin 


Lys 


Leu Cys 
590 


Tyr 


He 


His 


His 


He 


Met 


Gly Lys 


Val 


Pro Asp 


Ala Cys 


Thr 


Ala Cys 


Asp 






595 










600 








605 






Leu 


Val 
610 


Asn 


Val 


Asp 


Leu 


Asp 
615 


Asp 


Cys 


He 


Phe Glu 
620 


Gin 







<210> 230 

<211> 397 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 497 GCC 



<400> 230 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly He 


Thr 


Ser 


Glu Lys 


1 








5 








10 








15 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He Ser 


Phe 


Asn 


Ala Ala 






20 








25 








30 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly Lys 






35 








40 








45 






He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp 


Tyr Leu 


Val 


Gly Gin Gin 




50 








55 








60 








Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr Lys 


He 


Leu 


Glu Leu 


65 








70 










75 






80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val Phe 


Leu 


Gly 


Trp Ala 








85 










90 








95 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp Leu 


Phe 


Gly 


Pro Ala 






100 










105 








110 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He Ala 


His 


Thr 


Val Pro 






115 








120 








125 






Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn Phe 


Pro 


Phe 


Asn Asp 




130 










135 








140 






Thr Ala 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp Glu Glu Gly 


Lys 


Met 


145 










150 










155 






160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly Gly 


Ser 


Lys 


Val Arg 








165 










170 








175 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He Asp 


Pro 


Thr 


Pro Val 








180 








185 








190 




He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val He 


Asp 


Gly Asn Ser 
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195 


200 


Thr 


Thr 


Phe Glu His 


Gin Gin Pro 




210 




215 






Thr Aircr Arci 


Leu Aso His 


225 






230 


Glu 


Val 


Lys Asp Phe 


Phe Arg Trp 






245 




Glu 


His 


Glu Phe Tyr 


Val Lys Lys 






260 




Ala 


Ser 


Asp Ala Asp 


He Ser Glu 






275 


280 


Ala 


Gin 


Pro Ser Thr 


Ser Asp Ala 




290 




295 


Arg 


Tyr 


Gin Asn Lys 


Cys Ser Arg 


305 






310 


Phe 


Pro 


Cys Arg Gin 


Cys Glu Arg 






325 




Phe 


Thr 


His Gly Gin 


Lys Asp Cys 






340 




Ser 


Gin 


Pro Val Ser 


Val Val Lys 






355 


360 


He 


His 


His He Met 


Gly Lys Val 




370 




375 


Leu 


Val 


Asn Val Asp 


Leu Asp Asp 


385 






390 



<210> 231 

<211> 536 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 



<400> 231 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Pro 
20 


Gly 


He 


Ser 


Asp 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 
50 


Ala 


Pro 


Leu 


Thr 


Val 
55 


Ala 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 
85 


Glu 


Ser 


Tyr 


Thr 


Thr 


Gly 


Val 
100 


Lys 


Ser 


Met 


Val 


Arg 


Glu 


Lys 
115 


Leu 


He 


Gin 


Arg 


He 
120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 








Gin 


Pro 


Glu 


Leu 
165 


Gin 


Trp 


Ala 


Ser 


Ala 


Cys 


Leu 
180 


Asn 


Leu 


Thr 


Glu 


Leu 


Thr 


His 
195 


Val 


Ser 


Gin 


Thr 


Gin 
200 



205 



Leu 


Gin Asp Arg 


Met 


Phe 


Lys 


Phe 




220 










Asp 


Phe Gly Lys 


Val 


Thr 


Lys 


Gin 




235 








240 


Ala 


Lys Asp His 


Val 


Val 


Glu 


Val 




250 






255 




Gly 


Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 


265 






270 






Pro 


Lys Arg Val 


Arg 


Glu 


Ser 


Val 






285 








Glu 


Ala Ser He 


Asn 


Tyr 


Ala 


Asp 




300 










His 


Val Gly Met 


Asn 


Leu 


Met 


Leu 




315 








320 


Met 


Asn Gin Asn 


Ser 


Asn 


He 


Cys 




330 






335 




Leu 


Glu Cys Phe 


Pro 


Val 


Ser 


Glu 


345 




350 






Lys 


Ala Tyr Gin 


Lys 


Leu 


Cys 


Tyr 






365 








Pro 


Asp Ala Cys 


Thr 


Ala 


Cys 


Asp 




380 










Cys 


He Phe Glu 


Gin 








395 











497 GCC 



He 


Lys 


Val 


Pro 


Ser Asp 


Leu Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 






Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 








45 








Glu 


Lys 


Leu 


Gin 


Arg Asp 


Phe 


Leu 








60 










Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 




Leu 


Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 










110 






Tyr 


Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 










125 








Thr 


Arg 


Asn 


Gly 


Ala Gly Gly Gly 








140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 








160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 










190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 



205 
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Jri. \J 


nail 


Ser Asp 




210 






l'JC 1— 


v3J. U 


Leu 


Val 


225 








Gin 


Trp 


He 


Gin 


J^V 

ser 


as n 


Ser Arg 








260 


lie 


wet 


Ser 


Leu 






275 




Pro 


val 


Glu Asp 




1 O /"V 






Asn 


Gly 


Tyr 


Asp 


305 








Thr 


Lys 


Lys 


Phe 


Thr 


Thr 


Gly Lys 








340 


Pne 


Tyr 


Gly 


Cys 






355 




Cys 


Val 


Asp 


Lys 




370 






Lys 


Val 


Val 


Glu 


385 








Val 


Asp 


Gin 


Lys 


lie 


Val 


Thr 


Ser 








420 


Thr 


Thr 


Phe 


Glu 






435 




Glu 


Leu 


Thr Arg 




450 






Glu 


Val 


Lys 


Asp 


465 








Glu 


His 


Glu 


Phe 


Ala 


Ser 


Asp 


Ala 








500 


Ala 


Gin 


Pro 


Ser 






515 




Arg 


Leu 


Ala Arg 




530 







Ala Pro Val He 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin He Lys 

Thr Lys Thr Ala 

280 

He Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn He Ala 

Val Asn Trp Thr 

360 

Met Val He Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 

440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp He Ser Glu 

Thr Ser Asp Ala 

520 

Gly His Ser Leu 
535 



Arg Ser Lys Thr 

220 

Asp Lys Gly He 
235 

Ser Tyr He Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg He Tyr Lys 

300 

Ala Ser Val Phe 
315 

Thr lie Trp Leu 
330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 

380 

He Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 

460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 



Ser Ala Arg Tyr 

Thr Ser Glu Lys 

240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 

400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 



<210> 232 
<211> 312 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep40 
<400> 232 

Met Glu Leu Val Gly Trp Leu Val 

1 5 
Gin Trp He Gin Glu Asp Gin Ala 

20 

Ser Asn Ser Arg Ser Gin He Lys 

35 40 
He Met Ser Leu Thr Lys Thr Ala 

50 55 
Pro Val Glu Asp He Ser Ser Asn 



497 GCC 



Asp Lys Gly He Thr Ser Glu Lys 

10 15 
Ser Tyr He Ser Phe Asn Ala Ala 
25 30 
Ala Ala Leu Asp Asn Ala Gly Lys 

45 

Pro Asp Tyr Leu Val Gly Gin Gin 

60 

Arg He Tyr Lys He Leu Glu Leu 
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65 










70 








75 








80 


noil 


Glv 


Tvr 


Asp 


Pro Gin Tyr 


Ala 


Ala Ser 


Val 


Phe 


Leu Gly Trp Ala 




85 








90 








95 




-L 1 IX 


jjy & 




Phe 


Gly Lys Arg 


Asn 


Thr He 


Trp 


Leu 


Phe 


Gly Pro 


Ala 




100 










105 








110 




xnr 


JL 11 XT 


\s Ay 


Lys 


Thr 


Asn 


He 


Ala 


Glu Ala 


He 


Ala 


His 


Thr Val 


Pro 






11C 








120 








125 






rue 


ryr 


vjrXy 


Cys 


Val 


Asn 


Trp 


Thr 


Asn Glu 


Asn 


Phe 


Pro 


Phe Asn Asp 




1 J w 








135 








140 








Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp Trp Glu Glu 


Gly Lys 


Met Thr 


Ala 


145 






150 








155 








160 


Lys 


Val 


Val 


Glu Ser Ala Lys 


Ala 


He Leu 


Gly 


Gly Ser Lys Val 


Arg 








165 








170 








175 




Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala Gin 


He 


Asp 


Pro 


Thr Pro 


Val 








180 








185 








190 




He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys Ala Val 


He Asp Gly Asn Ser 






195 










200 








205 






Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp 


Arg 


Met 


Phe Lys 


Phe 




210 










215 








220 








Glu 


Leu 


Thr 


Arg 


Arg 


Leu Asp 


His 


Asp Phe 


Gly 


Lys 


Val 


Thr Lys 


Gin 


225 






230 








235 








240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp Ala Lys 


Asp 


His 


Val 


Val Glu 


Val 






245 








250 








255 




Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala 


Lys 


Lys 


Arg Pro 


Ala 








260 








265 








270 




Ala 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro Lys 


Arg 


Val 


Arg 


Glu Ser 


Val 






275 








280 








285 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


Glu Ala 


Ser 


He Asn Tyr Ala Asp 




290 










295 








300 








Arg 


Leu 


Ala 


Arg Gly His 


Ser 


Leu 














305 










310 


















<210> 233 
























<211> 621 
























<212> PRT 
























<213> Artificial Sequence 
















<220> 


























<223> Mutant -rep protein: . rep78 


497 CGA 












<400> 233 
























Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He Lys 


Val 


Pro 


Ser 


Asp Leu Asp 


1 






5 








10 








15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser Phe 


Val 


Asn 


Trp 


Val Ala 


Glu 








20 








25 








30 




Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp 


Met 


Asp 


Leu 


Asn Leu 


He 




35 










40 








45 






Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala Glu. Lys 


Leu 


Gin Arg Asp Phe 


Leu 




50 










55 








60 






Val 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala Pro 


Glu 


Ala 


Leu 


Phe Phe 


65 








70 








75 








80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe His 


Met 


His 


Val 


Leu Val 


Glu 








85 








90 








95 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg 


Phe 


Leu 


Ser Gin 


He 






100 








105 








110 




Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He Tyr Arg Gly 


He 


Glu 


Pro Thr 


Leu 




115 










120 








125 






Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg Asn 


Gly Ala Gly Gly Gly 




130 










135 








140 








Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He Pro 


Asn 


Tyr 


Leu 


Leu Pro 


Lys 


145 






150 








155 








160 
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Thr 


Gin 


Pro Glu Leu Gin Trp Ala 


Trp 


Thr 


Asn Met 


Glu Gin Tyr Leu 








165 










170 






175 


Ser 


Ala 


Cys Leu 
180 


Asn 


Leu 


Thr 


Glu 


Arg 
185 


Lys 


Arg Leu 


Val 


Ala Gin His 
190 


-LJ l — 


Thr 


His Val 
195 


Ser 


Gin 


Thr 


Gin 
200 


Glu 


Gin 


Asn Lys 


Glu 
205 


Asn Gin Asn 




2i o n 


Ser Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys Thr 


Ser 


Ala Arg Tyr 




210 






215 








220 








vilU 


Leu Val Gly Trp 


Leu 


Val 


Asp 


Lys 


Gly He 


Thr 


Ser Glu Lys 


A A -2 








230 










235 




240 


Pin 
bill 


i xrp 


lie Gin Glu Asp Gin Ala 


Ser 


Tyr 


He Ser 


Phe 


Asn Ala Ala 






245 










250 






255 




7\ r~» 

ash 


Ser Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp 


Asn Ala Gly Lys 






260 










265 








270 


11c 


M 0 t- 


Ser Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp 


Tyr Leu 


Val 


Gly Gin Gin 






275 








280 








285 




Jrro 


Veil 


Glu Asp 


lie 


Ser 


Ser 
295 


Asn 


Arg 


He 


Tyr Lys 
300 


He 


Leu Glu Leu 


nSIl 


V3JL y 


Tyr Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val Phe 


Leu Gly Trp Ala 


3 o»^ 






310 










315 




320 


1X1 J- 


T f prt 

LyS 


Lys Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp Leu 


Phe 


Gly Pro Ala 




325 










330 






335 


inr 


inr 


Gly Lys 
340 


Thr 


Asn 


He 


Ala 


Glu 
345 


Ala 


He Ala 


His 


Thr Val Pro 
350 




±yr 


Gly Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn Phe 


Pro 


Phe Asn Asp 




355 








360 








365 






V d-i- 


Asp Lys 


Met 


Val 


He 


Trp 


Trp Glu Glu Gly 


Lys 


Met Thr Ala 


O » w 








375 








380 








Val 


Val Glu 


Ser 


Ala 


Lys 


Ala 


He Leu Gly Gly 


Ser 


Lys Val Arg 


385 








390 










395 




400 


V d _L 


7\ en 


Gin Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He Asp 


Pro 


Thr Pro Val 






405 










410 






415 


Tie 

J. J- c 


Val 


Thr Ser 
420 


Asn 


Thr 


Asn 


Met 


Cys 
425 


Ala 


Val He 


Asp 


Gly Asn Ser 
430 


Thr 


Thr 


Phe Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg 


Met 


Phe Lys Phe 






435 








440 








445 




Glu 




Thr Arg Arg Leu Asp 


His 


Asp 


Phe 


Gly Lys 


Val 


Thr Lys Gin 




450 








455 








460 






Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp His 


Val 


Val Glu Val 


465 






470 










475 




480 


Glu 


His 


Glu Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys 


Lys 


Arg Pro Ala 








485 










490 






495 


Arg 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg Val 


Arg 


Glu Ser Val 






500 










505 








510 


Ala 


Gin 


Pro Ser 


Thr Ser Asp 


Ala 


Glu 


Ala 


Ser He 


Asn Tyr Ala Asp 






515 








520 








525 




Arg 


Tyr 


Gin Asn 


Lys 


Cys 


Ser 


Arg 


His 


Val 


Gly Met 


Asn 


Leu Met Leu 


530 








535 








540 






Phe 


Pro 


Cys Arg Gin Cys Glu Arg 


Met 


Asn 


Gin Asn 


Ser Asn He Cy s 


545 








550 










555 




560 


Phe 


Thr 


His Gly Gin Lys Asp 


Cys 


Leu 


Glu 


Cys Phe 


Pro 


Val Ser Glu 








565 










570 






575 


Ser 


Gin 


Pro Val 
580 


Ser 


Val 


Val 


Lys 


Lys 
585 


Ala 


Tyr Gin 


Lys 


Leu Cys Tyr 
590 


lie 


His 


His lie 


Met 


Gly 


Lys 


Val 


Pro Asp 


Ala Cys 


Thr Ala Cys Asp 






595 






600 








605 




Leu 


Val 


Asn Val 


Asp 


Leu 


Asp 


Asp 


Cys 


He 


Phe Glu 


Gin 






610 






615 








620 
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<211> 397 
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<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 497 



<400> 234 



Met 


Glu 


Leu Val 


Gly Trp 
5 


Leu 


Val 


Asp 


Gin 




Tie Gin 


Glu Asp 


Gin 


Ala 


Ser 




90 










25 






ocx. rvx y 


Ser 


Gin 


He 


Lvs 


Ala 














40 




lie 


Met 


Qpr Lf*U 

hJ^^X* XJ • 


Thr 


Lys 


Thr 


Ala 


Pro 












55 






XT A><J 




.f3l n Sen 


He 


Ser 


Ser 

kJ M- 


Asn 


Ara 










70 








fVO AX 


Glv 


Tvr ASO 


Pro 


Gin 


Tyr 


Ala 


Ala 








85 










J. XIX 


T.uq 
XJ jr O 


T.vq php 
jj y o r^iw 


Gly Lys 




Asn 


Thr 






TOO 
xuy 










105 


X Xll 


X Xxl 


Glv Lvs 


Thr 


Asn 


He 


Ala 


Glu 






1 1 c 
11 J 








120 

X £j \J 






xyir 


Gl v Gvq 


Val 


Asn 


J " t r 


Thr 


Asn 












135 








Val 


Ren T.VS 


Met 


Val 


He 


Tro 


Trp 


X *± J 








150 










Val 


Val Glu 


Ser 


Ala 


Lvs 


Ala 


He 






165 










Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser 


Ser 


Ala 






180 










185 


He 


Val 


Thr Ser 


Asn 


Thr 


Asn 


Met 


Cys 






195 








200 




Thr 


Thr 


Phe Glu 


His 


Gin 


Gin 


Pro 


Leu 




210 








215 






Glu 


Leu 


Thr Arg 


Arg 


Leu 


Asp 


His 


Asp 


225 








230 








Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg 


Trp 


Ala 








245 










Glu 


His 


Glu Phe 


Tyr 


Val 


Lys 


Lys 


Gly 






260 










265 


Arg 


Ser 


Asp Ala 


Asp 


He 


Ser 


Glu 


Pro 




275 








280 




Ala 


Gin 


Pro Ser 


Thr 


Ser 


Asp 


Ala 


Glu 




290 








295 






Arg 


Tyr 


Gin Asn 


Lys 


Cys 


Ser 


Arg 


His 


305 








310 








Phe 


Pro 


Cys Arg 


Gin 


Cys 


Glu 


Arg 


Met 








325 










Phe 


Thr 


His Gly 


Gin Lys 


Asp 


Cys 


Leu 






340 










345 


Ser 


Gin 


Pro Val 


Ser 


Val 


Val 


Lys 


Lys 






355 








360 




He 


His 


His He 


Met Gly 


Lys 


Val 


Pro 




370 








375 






Leu 


Val 


Asn Val 


Asp 


Leu 


Asp 


Asp 


Cys 


385 








390 
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CGA 



Lys 


Gly He 


Thr 


Ser Glu 


Lys 


10 








15 




Tyr 


He 


Ser 


Phe 


Asn Ala 


Ala 








30 




Ala 


Leu Asp 


Asn Ala Gly Lys 








45 






Asp 


Tyr 


Leu 


Val Gly Gin Gin 






60 








He 


Tyr 


Lys 


He 


Leu Glu 


Leu 




75 








80 


Ser 


Val 


Phe 


Leu Gly Trp 


Ala 


90 








95 




He 

J- -x- V— 


Trp 


Leu 


Phe 


Gly Pro 


Ala 








110 




Ala 

fi ii wk 


He 


Ala 


His 


Thr Val 


Pro 








125 






Glu 


Asn 


Phe 


Pro 


Phe Asn 


Asp 






140 








Glu 


Glu 


Gly 


Lys 


Met Thr 


Ala 




155 








160 


Leu 


Gly Gly 


Ser 


Lys Val 


Arg 


170 








175 




Gin 


He Asp 


Pro 


Thr Pro 


Val 










190 




Ala 


Val 


He 


Asp 


Gly Asn 


Ser 








205 






Gin 


Asp Arg 


Met 


Phe Lys 


Phe 






220 








Phe 


Gly Lys 


Val 


Thr Lys 


Gin 




235 








240 


Lys 


Asp 


His 


Val 


Val Glu 


Val 


250 








255 




Gly 


Ala Lys 


Lys 


Arg Pro 


Ala 










270 




Lys 


Arg Val 


Arg 


Glu Ser 


Val 








285 






Ala 


Ser 


He 


Asn Tyr Ala Asp 






300 








Val 


Gly Met 


Asn 


Leu Met 


Leu 




315 








320 


Asn 


Gin 


Asn 


Ser 


Asn He 


Cys 


330 








335 




Glu 


Cys 


Phe 


Pro 


Val Ser 


Glu 








350 




Ala 


Tyr 


Gin 


Lys 


Leu Cys 


Tyr 






365 






Asp 


Ala Cys 


Thr Ala Cys Asp 






380 








He 


Phe 


Glu 


Gin 








395 
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<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 



<400> 235 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 






35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 






115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 










135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 








215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin Tip 


He 


Gin 


Glu 


Asp 


Gin 


Ala 










245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






27S 










280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 










295 




Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 










325 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 








340 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 






355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 




370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 










405 








He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 








420 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 
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497 


CGA 












He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu Asp 




10 










15 


Ser 


Phe 


Val 


Asn Trp 


Val 


Ala Glu 


25 










30 




Ser Asp 


Met 


Asp 


Leu 


Asn 


Leu He 










.45 






Glu 


Lys 




Gin 


Arg 


Asp 


Phe Leu 








60 








Ala 


Pro 


m ti 


Ala 


Leu 


Phe 


Phe Val 






/ D 








80 


Phe 


His 




His 


Val 


Leu 


Val Glu 




90 










95 


Leu Gly 


^9 


Phe 


Leu 


Ser 


Gin He 


105 










110 




Tyr Arg 




He 


Glu 


Pro 


Thr Leu 










125 






Thr 


Arg 


Jen 


Gly Ala 


Gly Gly Gly 








140 








He 


Pro 




Tyr 


Leu 


Leu 


Pro Lys 






133 








160 


Trp 


Thr 


7\ c? r*> 


Met 


Glu 


Gin 


Tyr Leu 


170 










175 


Arg 


Lys 


Aircr 


Leu 


Val 


Ala 


Gin His 


185 










190 




Glu 


Gin 




Lys 


Glu 


Asn 


Gin Asn 








205 






Arg 


Ser 


uy *j 


Thr 


Ser 


Ala 


Arg Tyr 








220 








Asp 


Lys 


Glv 


He 


Thr 


Ser 


Glu Lys 






— > — * 








240 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala Ala 




250 










255 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala 


Gly Lys 


265 










270 




Pro Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 










285 






Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu Leu 








300 








Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp Ala 






315 








320 


Thr 


He 


Trp 


Leu 


Phe 


Gly Pro Ala 




330 










335 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val Pro 


345 










350 




Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 










365 






Trp 


Glu 


Glu 


Gly Lys 


Met 


Thr Ala 








380 








He 


Leu 


Gly 


Gly Ser 


Lys 


Val Arg 






395 








400 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro Val 




410 








415 


Cys 


Ala 


Val 


He 


Asp 


Gly Asn Ser 


425 










430 




Leu 


Gin 


Asp 


Arg 


Met 


Phe 


Lys Phe 
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435 






440 






445 








Glu 


Leu 


Thr Arg 


Arg 


Leu Asp 


His 


Asp 


Phe Gly Lys 


Val 


Thr 


Lys 


Gin 




450 




455 






460 










Glu 


Val 


Lys Asp 


Phe 


Phe Arg 


Trp 


Ala 


Lys Asp His 


Val 


Val 


Glu 


Val 


465 






470 






475 








480 


Glu 


His 


Glu Phe 


Tyr 


Val Lys 


Lys 


Gly 


Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 








485 








490 






495 




Arg 


Ser 


Asp Ala 


Asp 


lie Ser 


Glu 


Pro 


Lys Arg Val 


Arg 


Glu 


Ser 


Val 




500 








505 






510 






Ala 


Gin 


Pro Ser 


Thr 


Ser Asp 


Ala 


Glu 


Ala Ser lie 


Asn 


Tyr 


Ala 


Asp 






515 






520 






525 









Arg Leu Ala Arg Gly His Ser Leu 
530 535 



<210> 236 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep 40 497 CGA 



<400> 236 



Met 


Glu 


Leu 


Val 


1 
Gin 


Trp 


He 


Gin 






20 


Ser 


Asn 


Ser 


Arg 






35 




He 


Met 


Ser 


Leu 




50 






Pro 


Val 


Glu 


Asp 


65 








Asn 


Gly 


Tyr 


Asp 


Thr 


Lys 


Lys 


Phe 








100 


Thr 


Thr 


Gly 


Lys 






115 




Phe 


Tyr 


Gly 


Cys 




130 






Cys 


Val 


Asp 


Lys 


145 








Lys 


Val 


Val 


Glu 


Val 


Asp 


Gin 


Lys 








180 


He 


Val 


Thr 


Ser 






195 




Thr 


Thr 


Phe 


Glu 




210 






Glu 


Leu 


Thr 


Arg 


225 








Glu 


Val 


Lys 


Asp 


Glu 


His 


Glu 


Phe 








260 


Arg 


Ser 


Asp 


Ala 




275 




Ala 


Gin 


Pro 


Ser 




290 







Gly 


Trp 


Leu 


Val 


5 








Glu 


Asp 


Gin 


Ala 


Ser 


Gin 


He 


Lys 








40 


Thr 


Lys 


Thr 


Ala 






55 




He 


Ser 


Ser 


Asn 




70 






Pro 


Gin 


Tyr 


Ala 


85 








Gly 


Lys 


Arg 


Asn 


Thr 


Asn 


He 


Ala 








120 


Val 


Asn 


Trp 


Thr 






135 




Met 


Val 


He 


Trp 




150 






Ser 


Ala 


Lys 


Ala 


165 








Cys 


Lys 


Ser 


Ser 


Asn 


Thr 


Asn 


Met 








200 


His 


Gin 


Gin 


Pro 






215 




Arg 


Leu 


Asp 


His 




230 






Phe 


Phe 


Arg 


Trp 


245 








Tyr 


Val 


Lys 


Lys 


Asp 


He 


Ser 


Glu 






260 


Thr 


Ser 


Asp 


Ala 



295 



Asp 


Lys 


Gly He 




10 




Ser 


Tyr 


He Ser 


25 






Ala 


Ala 


Leu Asp 


Pro 


Asp 


Tyr Leu 






60 


Arg 


He 


Tyr Lys 






75 


Ala. 


Ser 


Val Phe 




90 




Thr 


He 


Trp Leu 


105 






Glu 


Ala 


He Ala 


Asn 


Glu 


Asn Phe 






140 


Trp 


Glu 


Glu Gly 






155 


He 


Leu 


Gly Gly 




170 




Ala 


Gin 


He Asp 


185 






Cys 


Ala 


Val He 


Leu 


Gin 


Asp Arg 






220 


Asp 


Phe 


Gly Lys 






235 


Ala 


Lys 


Asp His 




250 




Gly 


Gly 


Ala Lys 


265 






Pro 


Lys 


Arg Val 


Glu 


Ala 


Ser He 






300 



Thr 


Ser 


Glu 


Lys 






15 




Phe 


Asn 


Ala 


Ala 




30 






Asn 


Ala 


Gly 


Lys 


45 








Val 


Gly 


Gin 


Gin 


He 


Leu 


Glu 


Leu 








80 


Leu 


Gly 


Trp 


Ala 






95 




Phe 


Gly 


Pro 


Ala 




110 






His 


Thr 


Val 


Pro 


125 








Pro 


Phe 


Asn 


Asp 


Lys 


Met 


Thr 


Ala 






160 


Ser 


Lys 


Val 


Arg 






175 




Pro 


Thr 


Pro 


Val 




190 






Asp 


Gly 


Asn 


Ser 


205 








Met 


Phe 


Lys 


Phe 


Val 


Thr 


Lys 


Gin 






240 


Val 


Val 


Glu 


Val 






255 




Lys 


Arg 


Pro 


Ala 




270 






Arg 


Glu 


Ser 


Val 


285 








Asn 


Tyr 


Ala 


Asp 
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Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 237 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep 78 497 CTC 



<400> 237 



ml* 

Tnr 


A-La 


Gly 


fne 


iyX 


r*l ii 


lie 


V GL X 


1JLC 


T.i»e 


Val Pro Ser 


Asp 


Leu 


Asp 


1 
















10 






15 




GlU 


HIS 


Leu 


±rro 


vjxy 


Tip 




rib 


Cpv- 


P"h pa 
Jr IXC 


Val Asn Trp Val 


Ala 


Glu 








20 








25 






30 






Lys 


LjXU 


irp 


ii 

VjlU 


T ■% 
iicU 


JfxO 


ir X \J 


7\ esT\ 


C 




Met Asp Leu 


Asn 


Leu 


He 




35 










40 






45 








CalU 


Cj_i_n 


ax a 


riO 


Leu 


i. XIX 


V d X 


Al a 


m ii 

UX LI 




Leu Gin Arg Asp 


Phe 


Leu 




50 










_ < » 








60 






Val 


Tnr 


GJ.U 


t T m mill mni 

irp 


Arg 


Arg 


vai 


C a T" 

OCI 


Xiy 


Ala 


it x u 


Glu Ala Leu 


Phe 


Phe 






7n 
/ \j 










75 




Val 


80 




Fne 


bill 


Jjys 


vsxy 


m ii 


Oar 
OCX 


±yr 


rue 


Hi «? 


Met His Val 


Leu 


Glu 








O 3 










90 






95 




Tnr 


inr 




vai 


Jjys 


Pa 


net 


V ctx 




nl v 


Arg Phe Leu 


Ser 


Gin 


He 






100 








105 






110 






Arg 




jjys 


jjeu 


x le 


vjXII 




Tie 






Gly He Glu 


Pro 


Thr 


Leu 




115 










120 






125 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg 


Asn Gly Ala Gly 


Gly Gly 




130 








135 








140 








Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn Tyr Leu 


Leu 


Pro 


Lys 


145 






150 










155 






160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn Met Glu 


Gin 


Tyr 


Leu 










165 








170 






175 


His 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


Arg Leu Val 


Ala 


Gin 






180 










185 






190 






Leu 


Thr 


His 
195 


Val 


Ser 


Gin 


Thr 


Gin 
200 


Glu 


Gin 


Asn Lys Glu 
205 


Asn 


Gin 


Asn 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys Thr Ser 


Ala 


Arg 


Tyr 




210 








215 








220 




Glu 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly He Thr 


Ser 


Lys 


225 








230 










235 




Ala 


240 


Gin 


Trp 


lie 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He Ser Phe 


Asn 


Ala 








245 








250 






255 




Ser 


Asn 


Ser 


Arg 
260 


Ser 


Gin 


He 


Lys 


Ala 
265 


Ala 


Leu Asp Asn 


Ala 
270 


Gly 


Lys 


lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr Leu Val Gly 


Gin 


Gin 






275 








280 






285 








Pro 


Val 


Glu 


Asp 


lie 


Ser 


Ser 


Asn 


Arg 


He 


Tyr Lys He 


Leu 


Glu 


Leu 




290 








295 








300 








Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val Phe Leu Gly 


Trp 


Ala 


305 




310 










315 






320 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp Leu Phe Gly 


Pro 


Ala 








325 










330 






335 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He Ala His 


Thr 


Val 


Pro 






340 










345 






350 






Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn Phe Pro 


Phe 


Asn Asp 




355 








360 






365 








Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu Gly Lys 


Met 


Thr 


Ala 


370 










375 








380 








Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly Gly Ser Lys 


Val 


Arg 
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385 








390 




395 










400 


Val 


Asp 


Gin 


Lys Cys 


Lys Ser 


Ser Ala Gin 


He Asp 


Pro 


Thr 


Pro 


Val 






405 




410 










415 




lie 


Val 


Thr 


Ser Asn 


Thr Asn 


Met Cys Ala 


Val 


He 


Asp Gly Asn Ser 








420 




425 








430 






Thr 


Thr 


Phe 


Glu His 


Gin Gin 


Pro Leu Gin 


Asp Arg 


Met 


Phe 


Lys 


Phe 






435 






440 






445 








Glu 


Leu 


Thr 


Arg Arg Leu Asp His Asp Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 




450 






455 






460 










Glu 


Val 


Lys 


Asp Phe 


Phe Arg Trp Ala Lys 


Asp 


His 


Val 


Val 


Glu 


Val 


465 






470 




475 










480 


Glu 


His 


Glu 


Phe Tyr 


Val Lys 


Lys Gly Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 








485 




490 










495 




Leu 


Ser 


Asp 


Ala Asp 


He Ser 


Glu Pro Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 






500 




505 








510 






Ala 


Gin 


Pro 


Ser Thr Ser Asp 


Ala Glu Ala 


Ser 


He 


Asn Tyr Ala Asp 






515 






520 






525 








Arg 


Tyr 


Gin 


Asn Lys 


Cys Ser Arg His Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 


530 






535 






540 










Phe 


Pro 


Cys 


Arg Gin 


Cys Glu 


Arg Met Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 


545 




550 




555 










560 


Phe 


Thr 


His 


Gly Gin Lys Asp 


Cys Leu Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 








565 




570 










575 




Ser 


Gin 


Pro 


Val Ser 


Val Val 


Lys Lys Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 








580 




585 








590 






He 


His 


His 


He Met 


Gly Lys 


Val Pro Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 






595 




600 






605 








Leu 


Val 


Asn 


Val Asp 


Leu Asp 


Asp Cys He 


Phe 


Glu 


Gin 










610 




615 






620 











<210> 238 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 497 CTC 



<400> 238 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val Asp 


Lys 


Gly 


He 


Thr Ser Glu Lys 


1 








5 






10 






15 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala Ser Tyr 


He 


Ser 


Phe Asn Ala Ala 






20 






25 








30 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys Ala 


Ala 


Leu 


Asp 


Asn Ala Gly Lys 






35 








40 








45 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala Pro Asp 


Tyr 


Leu 


Val Gly Gin Gin 




50 








55 








60 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


He 


Tyr 


Lys 


He Leu Glu Leu 


65 








70 






75 




80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala Ala 


Ser 


Val 


Phe 


Leu Gly Trp Ala 






85 








90 






95 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn Thr 


He 


Trp 


Leu 


Phe Gly Pro Ala 






100 






105 








110 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala Glu 


Ala 


He 


Ala 


His Thr Val Pro 






115 








120 








125 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr Asn 


Glu 


Asn 


Phe 


Pro Phe Asn Asp 




130 






135 








140 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp Trp 


Glu 


Glu 


Gly 


Lys Met Thr Ala 


145 










150 








155 




160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala He 


Leu 


Gly Gly 


Ser Lys Val Arg 








165 








170 






175 
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Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

, 180 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin* Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 ~ 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Leu Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 ~ 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

360 365 

™ HiS Ile Met Gly Lys Val Pro As P Ala c y s Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 * 395 

<210> 239 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 497 CTC 
<400> 239 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

? 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 

70 75 o 0 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin Ile 

„, 9 100 105 no 

Arg Glu Lys Leu Ile Gin Arg Ile Tyr Arg Gly He Glu Pro Thr Leu 

115 120 12 5 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

Asn Lys Val Val Asp Glu Cys Tyr Ile Pro Asn ^Jr Leu Leu Pro Lys 

150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 
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180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Ara Tvr 

21° 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lvs 

. 230 23 5 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin- Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 
355 360 365 * 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 ' 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

43 5 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Leu Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

5 °0 505 510 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 

<210> 240 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 4 97 CTC 
<400> 240 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

1 5 io 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 
35 40 45 
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lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr Leu 


Val 


Gly Gin Gin 




50 










55 








60 






Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


He 


Tyr Lys 


He 


Leu Glu Leu 


65 








70 










75 




80 


Asn 


Gly 


Tyr 


Asp 


Pro Gin Tyr 


Ala 


Ala 


Ser 


Val Phe 


Leu 


Gly Trp Ala 










85 










90 






95 


Thr 


Lys 


Lys 


Phe 


Gly Lys Arg 


Asn 


Thr 


He 


Trp Leu 


Phe 


Gly Pro Ala 








100 










105 








110 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He Ala 


His 


Thr Val Pro 






115 








120 








125 




Phe 


Tyr 


Gly 


Cys 


Val 


Asn Trp 


Thr 


Asn 


Glu 


Asn Phe 


Pro 


Phe Asn Asp 




130 










135 








14 0 






Cvs 


Val 


AST5 


Lys 


Met 


Val 


He 


Trp Trp Glu Glu Gly Lys 


Met Thr Ala 


145 










150 










155 




160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly Gly 


Ser 


Lys Val Arg 










165 










170 






175 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He Asp 


Pro 


Thr Pro Val 








180 










185 








190 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val He 


Asp 


Gly Asn Ser 






195 










200 








205 




Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg 


Met 


Phe Lys Phe 




210 










215 








220 






Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly Lys 


Val 


Thr Lys Gin 


225 










230 










235 




240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp His 


Val 


Val Glu Val 










245 










250 






255 


Glu 


His 


Glu 


Phe 


Tyr Val 


Lys 


Lys 


Gly Gly Ala Lys 


Lys 


Arg Pro Ala 








260 










265 








270 


Leu 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg Val Arg 


Glu Ser Val 






275 










280 








285 




Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


Glu 


Ala 


Ser He 


Asn 


Tyr Ala Asp 




290 










295 








300 






Arg 


Leu 


Ala 


Arg Gly His 


Ser 


Leu 












305 










310 
















<210> 241 












* 










<211> 621 






















<212> PRT 






















<213> Artificial Sequence 














<220> 
























<223> Mutant rep protein: rep78 


497 


TAC 








<400> 241 






















Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val Pro 


Ser 


Asp Leu Asp 


1 








5 










10 






15 


Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val Asn 


Trp 


Val Ala Glu 








20 






25 








30 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met Asp 


Leu 


Asn Leu He 






35 










40 








45 




Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu Gin Arg 


Asp Phe Leu 




50 










55 








60 






Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu Ala 


Leu 


Phe Phe Val 


65 










70 










75 




80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met His 


Val 


Leu Val Glu 










85 










90 






95 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg Phe 


Leu 


Ser Gin He 








100 










105 








110 


Arg 


Glu 


Lys 


Leu 


lie 


Gin 


Arg 


He 


Tyr Arg Gly He 


Glu 


Pro Thr Leu 






115 










120 








125 




Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg Asn Gly Ala 


Gly Gly Gly 



WO 03/018820 





130 














Asn 

> < 


Lys 


Val 


Val 


Asp Glu 


Cys 


Tyr 


lie 


145 








150 








Thr 


Gin 


Pro 


Glu 


Leu Gin 


Trp 


Ala 


Trp 










165 








Ser 


Ala 


Cys 


Leu 


Asn Leu 


Thr 


Glu 


Arg 






180 








185 


Leu 


Thr 


His 


Val 


Ser Gin 


Thr 


Gin 


Glu 






195 








200 




Pro 


Asn 


Ser 


Asp 


Ala Pro 


Val 


He 


Arg 




210 








215 






Met 


Glu 


Leu 


Val 


Gly Trp 


Leu 


Val 


Asp 


225 








230 








Gin 


Trp 


He 


Gin 


Glu Asp 


Gin 


Ala 


Ser 








245 








Ser 


Asn 


Ser 


Arg 


Ser Gin 


He 


Lys 


Ala 








260 








265 


He 


Met 


Ser 


Leu 


Thr Lys 


Thr 


Ala 


Pro 






275 








280 




Pro 


Val 


Glu 


Asp 


He Ser 


Ser 


Asn 


Arg 




290 






295 






Asn 


Gly 


Tyr 


Asp 


Pro Gin 


Tyr 


Ala 


Ala 


305 








310 








Thr 


Lys 


Lys 


Phe 


Gly Lys 


Arg 


Asn 


Thr 










325 








Thr 


Thr 


Gly 


Lys 


Thr Asn 


He 


Ala 


Glu 








340 








345 


Phe 


Tyr 


Gly 


Cys 


Val Asn 


Trp 


Thr 


Asn 






355 








360 




Cys 


Val 


Asp 


Lys 


Met Val 


He 


Trp 


Trp 




370 








375 






Lys 


Val 


Val 


Glu 


Ser Ala 


Lys 


Ala 


He 


385 








390 








Val 


Asp 


Gin 


Lys 


Cys Lys 


Ser 


Ser 


Ala 










405 








He 


Val. 


Thr 


Ser 


Asn Thr 


Asn 


Met 


Cys 








420 








425 


Thr 


Thr 


Phe 


Glu 


His Gin 


Gin 


Pro 


Leu 






435 








440 




Glu 


Leu 


Thr 


Arg Arg Leu 


Asp 


His 


Asp 




450 








455 






Glu 


Val 


Lys 


Asp 


Phe Phe 


Arg 


Trp 


Ala 


465 








470 








Glu 


His 


Glu 


Phe 


Tyr Val 


Lys 


Lys 


Gly 










485 








Tyr 


Ser 


Asp 


Ala 


Asp He 


Ser 


Glu 


Pro 








500 








505 


Ala 


Gin 


Pro 


Ser 


Thr Ser 


Asp 


Ala 


Glu 






515 






520 




Arg 


Tyr 


Gin 


Asn 


Lys Cys 


Ser 


Arg 


His 




530 








535 






Phe 


Pro 


Cys 


Arg Gin Cys 


Glu 


Arg 


Met 


545 








550 








Phe 


Thr 


His 


Gly Gin Lys 


Asp 


Cys 


Leu 










565 








Ser 


Gin 


Pro 


Val 


Ser Val 


Val 


Lys 


Lys 








580 








585 


He 


His 


His 


He 


Met Gly 


Lys 


Val 


Pro 






595 






600 




Leu 


Val 


Asn 


Val 


Asp Leu 


Asp 


Asp 


Cys 




610 








615 
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140 



Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 




155 










160 


i 

Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 




Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 










190 






Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 






205 








Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 






220 










Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 




235 










240 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


250 










255 




Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 










270 






Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 








285 








He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 






300 










Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 




315 










320 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


330 










335 




Ala 


He 


Ala 


His 


Thr 


Val 


Pro 










350 






Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 








365 








Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 






380 










Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 




395 










400 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


410 










415 




Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 










430 






Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 








445 








Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 






460 










Lys 


Asp 


His 


Val 


Val 


Glu 


Val 


475 










480 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


490 










495 




Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 










510 






Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 








525 








Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 




540 










Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 




555 










560 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 


570* 








575 




Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 










590 






Asp Ala 


Cys 


Thr 


Ala 


Cys 


Asp 








605 








He 


Phe 


Glu 


Gin 









620 
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<210> 242 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 



<400> 242 



Met 


Glu 


Leu 


Val 


Gly Trp 


Leu 


Val 


1 








5 








Gin 


Trp 


lie 


Gin 


Glu 


Asp 


Gin 


Ala 






20 










Ser 


Asn 


Ser Arg 


Ser 


Gin 


He 


Lys 






35. 










40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn Gly 


Tyr Asp 


Pro 


Gin 


Tyr Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly Lys 


Arg 


Asn 








100 










Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala 






115 










120 


Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


lie 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr Arg 


Arg 


Leu 


Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg Trp 










245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 








260 










Tyr 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 




290 










295 




Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg 


305 










310 






Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg 










325 








Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 








340 










Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 






355 










360 


He 


His 


His 


He 


Met 


Gly 


Lys 


Val 




370 










375 




Leu 


Val 


Asn 


Val 


Asp 


Leu 


Asp Asp 


385 










390 







<210> 243 
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497 


TAC 










Asp 


Lys Gly He Thr Ser 


Glu 


Lys 




10 






15 




Ser 


Tyr He Ser 


Phe 


Asn 


Ala 


Ala 


25 




30 






Ala 


Ala Leu Asp 


Asn 


Ala 


Gly 


Lys 






45 








Pro 


Asp Tyr Leu 


Val 


Gly 


Gin 


Gin 




60 










Arg 


He Tyr Lys 


He 


Leu 


Glu 


Leu 




75 








80 


Ala 


Ser Val Phe 


Leu Gly 


Trp 


Ala 




90 






95 




Thr 


He Trp Leu 


Phe 


Gly 


Pro 


Ala 


105 




110 






Glu 


Ala He Ala 


His 


Thr 


Val 


Pro 






125 








Asn 


Glu Asn Phe 


Pro 


Phe 


Asn Asp 




140 










Trp 


Glu Glu Gly Lys Met 


Thr 


Ala 


155 








160 


He 


Leu Gly Gly Ser Lys 


Val 


Arg 




170 






175 




Ala 


Gin He Asp 


Pro 


Thr 


Pro 


Val 


185 






190 






Cys 


Ala Val He Asp Gly 


Asn 


Ser 






205 








Leu 


Gin Asp Arg 


Met 


Phe 


Lys 


Phe 




220 










Asp 


Phe Gly Lys 


Val 


Thr 


Lys 


Gin 




235 








240 


Ala 


Lys Asp His 


Val 


Val 


Glu 


Val 




250 






255 




Gly 


Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 


265 






270 






Pro 


Lys Arg Val Arg Glu 


Ser 


Val 






285 








Glu 


Ala Ser He 


Asn 


Tyr 


Ala 


Asp 




300 










His 


Val Gly Met 


Asn 


Leu 


Met 


Leu 




315 








320 


Met 


Asn Gin Asn 


Ser 


Asn 


He 


Cys 




330 






335 




Leu 


Glu Cys Phe 


Pro 


Val 


Ser 


Glu 


345 




350 






Lys 


Ala Tyr Gin 


Lys 


Leu 


Cys 


Tyr 




365 








Pro 


Asp Ala Cys 


Thr 


Ala 


Cys 


Asp 




380 










Cys 


He Phe Glu 


Gin 









395 
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<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 497 TAC 



<400> 243 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 


1 






5 










10 










15 




Glu 


His 


Leu 


Pro 
20 


Gly 


He 


Ser 


Asp 


Ser 
25 


Phe 


Val 


Asn 


Trp 


Val 
30 


Ala 


Glu 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 




35 










40 










45 








Glu 


Gin 
50 


Ala 


Pro 


Leu 


Thr 


Val 
55 


Ala 


Glu 


Lys 


Leu 


Gin 
60 


Arg 


Asp 


Phe 


Leu 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 


65 






70 










75 










80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 








85 








90 










95 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 






100 








105 










110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 




115 










120 










125 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg 


Asn Gly Ala 


Gly Gly Gly 




130 










135 










140 










Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


lie 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 


145 








150 










155 










160 


Thr 


Gin 


Pro 


Glu 


Leu 
165 


Gin 


Trp 


Ala 


Trp 


Thr 
170 


Asn 


Met 


Glu 


Gin 


Tyr 
175 


Leu 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 






180 










185 










190 






Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin 


Asn Lys 


Glu 


Asn 


Gin 


Asn 






195 










200 










205 








Pro 


Asn 
210 


Ser 


Asp 


Ala 


Pro 


Val 
215 


He 


Arg 


Ser 


Lys 


Thr 
220 


Ser 


Ala 


Arg 


Tyr 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


225 










230 










235 










240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn Ala 


Ala 








245 








250 










255 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly 


Lys 








260 










265 










270 






lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin 


Gin 






275 








280 










285 








Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 




290 










295 










300 










Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp 


Ala 


305 








310 










315 










320 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly Pro Ala 










325 










330 










335 




Thr 


Thr 


Gly 


Lys 
340 


Thr 


Asn 


He 


Ala 


Glu 
345 


Ala 


He 


Ala 


His 


Thr 
350 


Val 


Pro 


Phe 


Tyr 


Gly 
355 


Cys 


Val 


Asn 


Trp 


Thr 
360 


Asn 


Glu 


Asn 


Phe 


Pro 
365 


Phe 


Asn 


Asp 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu 


Glu Gly Lys 


Met 


Thr 


Ala 


370 










375 










380 










Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly Gly Ser 


Lys 


Val 


Arg 


385 










390 










395 










400 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He Asp 


Pro 


Thr 


Pro 


Val 










405 








410 










415 




lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He Asp 


Gly Asn 


Ser 
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420 








425 


Thr 


Thr 


Phe Glu His 


Gin 


Gin 


Pro 


Leu 






435 






440 




Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


His 


Asp 




450 




455 






Glu 


Val 


Lys Asp Phe 


Phe 


Arg 


Trp 


Ala 


465 






470 








Glu 


His 


Glu Phe Tyr 


Val 


Lys 


Lys 


Gly 






485 










Tyr 


Ser 


Asp Ala Asp 


He 


Ser 


Glu 


Pro 




500 








505 


Ala 


Gin 


Pro Ser Thr 


Ser 


Asp 


Ala 


Glu 






515 






520 




Arg 


Leu 


Ala Arg Gly 


His 


Ser 


Leu 






530 






535 







<210> 244 

<2il> 312 ■ 

<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 497 



<400> 244 



Met 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val 


Asp 


1 
Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 






20 










25 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 






35 










40 




He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 




50 








55 






Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


65 










70 








Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 










85 










Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 








100 










105 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 






115 








120 




Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 




130 










135 






Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


145 










150 








Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 








165 










Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 








180 










185 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 




210 










215 






Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


225 










230 








Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 










245 










Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly 








260 










265 


Tyr 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro 



275 280 
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430 



Gin 




Arcr 


Met 


Phe 


Lvs 


Phe 








445 








Phe 


Glv 


Lvs 


Val 


Thr 


Lvs 


Gin 






*± O w 










Lys 




Xll£> 


val 


Val 

V CI 1 


ul LI 


v d i 




A *7 ^ 










/Oft 




7\ "1 a 
AXa 




T ,vc 
uy s 


ni y 


cl 


HI a 
Ala 


/ion 










A Q C 




T,ve 


Arg 


Val 

Val 


/4xg 


Gin 

VJ1 u 


OC1 


Val 

V ct 1 










c i n 
3lU 






PiJLB. 


O ^s. 
OCl 


lie 


Asn 


ryr 


A "1 ja 
nia 


















TAC 














Lys 




He 


Thr 


Ser 


uXU 


Lys 


10 










T C 

JLO 




Tyr 


j. j.e 


Ser 


Phe 


Asn 




TV 1 a 








30 






TV 1 a 


ijtr u 


Asp 


Asn 


Ala 


Glv 










45 








Asp 


iyr 


Leu 


Val 


Gly 


Gin 

win 


Gin 






60 










Tl * 

xxc 


xyi 


Lys 


He 


Leu 


Glu 


Leu 














o V 


OCX 


Val 
v ax 


Phe 


Leu Gly 


J. if 


Ala 


on 










QC 




Tie 


iirp 


Leu 


Phe 


Gly 


Pro 


Ala 








110 






Ala 


He 


Ala 


His 


Thr 


Val 


Pro 








125 








Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 






140 










Glu 


Glu 


Gly Lys 


Met 


Thr 


Ala 




155 










160 


Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 


170 










175 




Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 








190 






Ala 


Val 


He Asp Gly 


Asn 


Ser 








205 








Gin 


Asp 


Arg 


Met 


Phe 


Lys 


Phe 






220 










Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 




235 










240 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 


250 










255 




Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 










270 






Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 








285 
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Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser lie Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 



<210> 245 
<211> 621 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep78 



<400> 245 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 








Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 






35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 






115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 








135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 








180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 










215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 










245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 








He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 








280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 










295 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 










325 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 








340 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 






355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 



498 GCT 



He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 




10 










15 




Ser 


Phe 


Val Asn Trp Val 


Ala 


Glu 


25 










30 






Ser Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 










45 








Glu 


Lys 


Leu 


Gin Arg Asp 


Phe 


Leu 








60 










Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 




Leu Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 










110 






Tyr Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 










125 








Thr 


Arg 


Asn Gly Ala Gly 


Gly Gly 








140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 








160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 










190 






Glu 


Gin 


Asn Lys 


Glu 


Asn 


Gin 


Asn 










205 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 








220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 






235 










240 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 




250 










255 




Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly Lys 


265 










270 






Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 










285 








Arg 


He 


Tyr Lys 


He 


Leu 


Glu 


Leu 








300 










Ala 


Ser 


Val 


Phe 


Leu Gly 


Trp Ala 






315 










320 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 




330 










335 




Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 


345 










350 






Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 










365 








Trp 


Glu 


Glu Gly Lys 


Met 


Thr 


Ala 
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j / U 








375 






Lys 


val 


Val Glu 


Ser 


Ala 


Lys 


Ala 


lie 


"3 O C 

385 








390 








Val 


* — ■ - 

Asp 


Gin Lys 


Cys 


Lys 


Ser 


^* *"V M 

ber 


AJ_a 








405 










lie 


Val 


Thr Ser 


Asn 


Thr 


Asn 


Met 


cys 






420 










A O C 

425 


Thr 


Thr 


Phe Glu 


His 


Gin 


Gin 


Pro 


Leu 






435 








A A f\ 

440 




Glu 


Leu 


Thr Arg Arg 


Leu Asp 


Has 


Asp 




450 








455 






Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


465 








470 








Glu 


His 


Glu Phe 


Tyr 


Val 


Lys 


Lys 


Gly 








485 










Pro 


Ala 


Asp Ala Asp 


He 


Ser 


Glu 


Pro 






500 










505 


Ala 


Gin 


Pro Ser 


Thr 


Ser Asp 


Ala 


Glu 






515 








520 




Arg 


Tyr 


Gin Asn 


Lys 


Cys 


Ser 


Arg 


His 




530 








535 






Phe 


Pro 


Cys Arg 


Gin 


Cys 


Glu 


Arg 


Met 


545 








550 








Phe 


Thr 


His Gly Gin 


Lys 


Asp 


Cys 


Leu 








565 










Ser 


Gin 


Pro Val 


Ser 


Val 


Val 


Lys 


Lys 






560 










585 


lie 


His 


His He 


Met 


Gly 


Lys 


Val 


Pro 






595 






600 




Leu 


Val 


Asn Val 


Asp 


Leu Asp 


Asp 


Cys 




610 








615 







<210> 246 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant "rep protein: rep52 498 



<400> 246 



Met 


Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val 


Asp 


1 
Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


/Via 


Ser 






20 








25 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 






35 










40 




He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 




50 








55 






Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


65 










70 








Asn 


Gly 


Tyr 


Asp 


Pro 
85 


Gin 


Tyr 


Ala 


Ala 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 








100 










105 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 






115 










120 




Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 




130 










135 






Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 



145 150 
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J O \J 










Leu 


Gly 


v»iy 


Oc£ 




V Ct JL 






395 










Ann 


Gin 


He 




"V r*> 


111 IT 


riO 


vai 


410 








/it 

f± ID 




Ala 


Val 


lie 


ASp 


vaiy 


Asn 


O n *v 

oer 
















Gin 


Asp 


Arg 


Kit a t- 


rue 


Lys 


Fne 




* 












Phe 


Gly 


Lys 


val 


Tnr 


Lys 


Gin 






A C A 










Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




475 










/ton 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


490 










495 




Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 










510 






Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 








525 








Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 




540 










Asn 


Gin 


Asn 


Ser 


Asn 


He 


Cys 




555 










560 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 


570 








5 /5 




Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 










r~* n f\ 

590 






Asp 

• 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 






C A C 
DUD 








He 


Phe 


Glu 


Gin 












C *> A 

b Z V 










GCT 














Lys 


Gly 


lie 


inr 


C* -V* 


blU 


jjys 


10 










ID 




Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 








30 






Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 








45 








Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 






60 










He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 




75 










80 


Ser 


Val 


Phe 


Leu 


Gly 


Trp 


Ala 


90 










95 




He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 








110 






Ala 


He 


Ala 


His 


Thr 


Val 


Pro 








125 








Glu 


Asn 


Phe 


Pro 


Phe 


Ash 


Asp 






140 










Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 




155 










160 
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LiyS 


vax 


Vai 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly Gly Ser 


Lys 


Vai 


Arg 








165 










170 








175 




vai 


ASp 


Gin Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He Asp 


Pro 


Thr 


Pro 


Vai 






180 










185 








190 






lie 


vai 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Vai He 


Asp 


Gly Asn Ser 






195 










200 








205 








Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin 


Asp Arg 


Met 


Phe 


Lys 


Phe 




210 










215 








220 










Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


Phe 


Gly Lys Vai 


Thr Lys 


Gin 


225 










230 










235 








240 


Glu 


Vai 


Lys 


Asp 


Phe 


Phe Arg Trp 


Ala 


Lys 


Asp His Vai 


Vai 


Glu 


Vai 










245 










250 








255 




Glu 


His 


Glu 


Phe 


Tyr 


Vai 


Lys 


Lys 


Gly Gly Ala Lys Lys 


Arg 


Pro 


Ala 








260 










265 








270 






Pro 


Ala 


Asp 


Ala Asp 


He 


Ser 


Glu 


Pro 


Lys 


Arg Vai 


Arg 


Glu 


Ser 


Vai 






275 










280 








285 








Ala 


Gin 


Pro 


Ser Thr Ser Asp Ala 


Glu 


Ala 


Ser He 


Asn 


Tyr Ala Asp 




290 










295 








300 










Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg 


His 


Vai 


Gly Met Asn 


Leu 


Met 


Leu 


305 










310 










315 








320 


Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg 


Met 


Asn 


Gin Asn 


Ser 


Asn 


He 


Cys 








325 










330 








335 




Phe 


Thr 


His 


Gly Gin Lys Asp Cys 


Leu 


Glu 


Cys Phe 


Pro 


Vai 


Ser 


Glu 








340 










345 








350 






Ser 


Gin 


Pro 


Vai 


Ser 


Vai 


Vai 


Lys 


Lys 


Ala 


Tyr Gin 


Lys 


Leu 


Cys 


Tyr 






355 










360 








365 








lie 


His 


His 


lie 


Met 


Gly 


Lys 


Vai 


Pro Asp 


Ala Cys 


Thr 


Ala 


Cys 


Asp 




370 










375 








380 










Leu 


Vai 


Asn 


Vai 


Asp 


Leu Asp Asp 


Cys 


He 


Phe Glu 


Gin 








385 










390 










395 










<210> 247 


























<211> 536 


























<212> PRT 


























<213> Artificial Sequence 


















<220> 




























<223> Mutant rep protein: rep68 


498 


GCT 












<400> 247 


























Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Vai 


He 


Lys 


Vai Pro 


Ser 


Asp 


Leu 


Asp 


1 








5 










10 








15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Vai Asn Trp 


Vai 


Ala 


Glu 








20 






25 








30 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp 


Met Asp 


Leu 


Asn 


Leu 


He 




35 










40 








45 








Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Vai 


Ala 


Glu 


Lys 


Leu Gin Arg 


Asp 


Phe 


Leu 




50 










55 








60 










Thr 


Glu 


Trp 


Arg 


Arg 


Vai 


Ser 


Lys 


Ala 


Pro 


Glu Ala 


Leu 


Phe 


Phe 


Vai 


65 








70 










75 








80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met His 


Vai 


Leu 


Vai 


Glu 










85 










90 








95 




Thr 


Thr 


Gly 


Vai 


Lys 


Ser 


Met 


Vai 


Leu Gly Arg Phe 


Leu 


Ser 


Gin 


He 








100 










105 








110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr Arg 


Gly He 


Glu 


Pro 


Thr 


Leu 






115 










120 








125 








Pro 


Asn 


Trp 


Phe 


Ala 


Vai 


Thr 


Lys 


Thr Arg Asn Gly Ala 


Gly Gly Gly 




130 










135 








140 










Asn 


Lys 


Vai 


Vai 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn Tyr 


Leu 


Leu 


Pro 


Lys 


145 








150 










155 








160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn Met 


Glu 


Gin 


Tyr 


Leu 
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165 




170 






175 




Ser 


Ala 


Cys 


Leu Asn Leu Thr Glu Arg Lys Arg Leu 


Val 


Ala 


Gin 


His 








180 




185 






190 






Leu 


Thr 


His 


Val 


Ser 


Gin Thr Gin Glu Gin Asn Lys 


Glu 


Asn 


Gin 


Asn 






195 






200 




205 








Pro 


Asn 


Ser 


Asp 


Ala 


Pro Val He Arg 


Ser Lys Thr 


Ser Ala Arg Tyr 




210 








215 


220 










Met 


Glu 


Leu 


Val 


Gly Trp Leu Val Asp 


Lys Gly He 


Thr 


Ser 


Glu 


Lys 


225 










230 


235 








240 


Gin Trp 


He 


Gin Glu Asp Gin Ala Ser Tyr He Ser 


Phe 


Asn 


Ala 


Ala 










245 




250 






255 




Ser 


Asn 


Ser 


Arg 


Ser Gin He Lys Ala 


Ala Leu Asp 


Asn 


Ala 


Gly 


Lys 








260 




265 






270 






He 


Met 


Ser 


Leu 


Thr 


Lys Thr Ala Pro 


Asp Tyr Leu 


Val 


Gly Gin Gin 






275 






280 




285 








Pro 


Val 


Glu 


Asp 


He 


Ser Ser Asn Arg 


He Tyr Lys 


He 


Leu 


Glu 


Leu 




290 








295 


300 










Asn Gly Tyr 


Asp 


Pro 


Gin Tyr Ala Ala 


Ser Val Phe 


Leu Gly Trp Ala 


305 










310 


315 








320 


Thr 


Lys 


Lys 


Phe 


Gly Lys Arg Asn Thr 


He Trp Leu 


Phe Gly Pro Ala 










325 




330 






335 




Thr Thr Gly 


Lys 


Thr 


Asn He Ala Glu 


Ala He Ala 


His 


Thr 


Val 


Pro 








340 




345 






350 






Phe 


Tyr Gly 


Cys 


Val 


Asn Trp Thr Asn 


Glu Asn Phe 


Pro 


Phe 


Asn Asp 






355 




360 




365 








Cys 


Val 


Asp 


Lys 


Met 


Val He Trp Trp 


Glu Glu Gly 


Lys 


Met 


Thr 


Ala 




370 








375 


380 










Lys 


Val 


Val 


Glu 


Ser 


Ala Lys Ala He 


Leu Gly Gly 


Ser 


Lys 


Val 


Arg 


385 










390 


395 








400 


Val 


Asp Gin 


Lys 


Cys 


Lys Ser Ser Ala Gin He Asp 


Pro 


Thr 


Pro 


Val 










405 




410 






415 




He 


Val 


Thr 


Ser 


Asn 


Thr Asn Met Cys 


Ala Val He 


Asp 


Gly Asn 


Ser 








420 




425 






430 






Thr 


Thr 


Phe 


Glu 


His 


Gin Gin Pro Leu 


Gin Asp Arg 


Met 


Phe 


Lys 


Phe 






435 






440 


445 








Glu 


Leu 


Thr 


Arg 


Arg 


Leu Asp His Asp 


Phe Gly Lys 


Val 


Thr 


Lys 


Gin 




450 








455 


460 










Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg Trp Ala 


Lys Asp His 


Val 


Val 


Glu 


Val 


465 










470 


475 








480 


Glu 


His 


Glu 


Phe 


Tyr 


Val Lys Lys Gly Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 










485 




490 






495 




Pro Ala Asp 


Ala 


Asp 


He Ser Glu Pro Lys Arg Val 


Arg 


Glu 


Ser 


Val 








500 




505 






510 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp Ala Glu Ala Ser He 


Asn Tyr Ala Asp 






515 






520 




525 








Arg 


Leu 


Ala 


Arg Gly His Ser Leu 














530 








535 













<210> 248 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 498 GCT 
<400> 248 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He 

1 5 10 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser 

20 25 



Thr Ser Glu Lys 
15 

Phe Asn Ala Ala 
30 
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^ 


2\ c; n 




Arg 


Ser 


Gin 


He 


Lvs 
















40 








Leu 


Thr 




Thr 


Ala 




50 










55 






VaJL 




Asp 


He 


O CI 




Aan 












70 






ash 


Va±y 


ryr 


Asp 


Pro 




xyr 


al ^ 

nla 










85 








IPX 


jjys 


j_»ys 


Phe Gly 


jjys 




Ren 








100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


lie 


Ala 






lib 










1 O ft 


Prie 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


r 1 *l--i -w— 




T *>ft 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Aid 








165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


t""* jH» ^II-I 

oer 








180 










lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










ZUU 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr 


Arg Arg 


Leu 


Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 










245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 








260 










Pro 


Ala 


Asp 


Ala Asp 


He 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 




290 










295 




Arg 


Leu 


Ala 


Arg Gly 


His Ser 


Leu 


305 










310 






<210> 249 












<211> 621 












<212> PRT 












<213> Artificial Sequence 




<220> 














<223> Mutant rep protein: rep78 


<400> 249 












Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 






35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 
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Ala 


Ala 


Leu Asp Asn Ala 


Glv Lvs 








45 






Pro 




Tyr Leu 


Val 


Gly 


Gin Gin 

V31U wXU 






60 










Tip 


Tyr Lys 


He 


Leu 


f2T ii T.oi i 
uxu JjcU 






75 








a J. a. 


Cqt" 
OCJ> 


Val Phe 


Leu Gly 


1 rp Aid 




90 










Thr 


He 


Trp Leu 


Phe 


Gly 


pro Aia 


105 








110 




Glu 


Ala 


He Ala 


His 


Thr 


vai pro 








125 






Asn 


Glu 


Asn Phe 


Pro 


Phe 


Asn Asp 






140 






Trp 


Glu 


Glu Gly Lys 


Met 


Thr Ala 






155 






160 


He 


Leu 


Gly Gly Ser Lys 


Val Arg 




170 








175 


Ala 


Gin 


He Asp 


Pro 


Thr 


Pro Val 


185 








190 




Cys 


Ala 


Val He 


Asp 


Gly 


Asn Ser 








205 






Leu 


Gin 


Asp Arg Met 


Phe 


Lys Phe 






220 








Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys Gin 






235 






240 


Ala 


Lys 


Asp His 


Val 


Val 


Glu Val 




250 








255 


Gly Gly 


Ala Lys 


Lys 


Arg 


Pro Ala 


265 








270 




Pro 


Lys 


Arg Val 


Arg 


Glu 


Ser Val 








285 






Glu 


Ala 


Ser He 


Asn 


Tyr 


Ala Asp 



300 



499 GCC 



He Lys 


Val 


Pro 


Ser Asp 


Leu Asp 


10 










15 




Ser Phe 


Val 


Asn Trp 


Val 


Ala 


Glu 


25 








30 






Ser Asp 


Met 


Asp 


Leu 
45 


Asn 


Leu 


He 


Glu Lys 


Leu Gin Arg Asp 


Phe 


Leu 






60 










Ala Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 




75 










80 


Phe His 


Met 


His 


Val 


Leu" 


Val 


Glu 


90 










95 




Leu Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 








110 






Tyr Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 
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TIC 

115 












Pro 


Asn 


Trp 


Pne 


Ala 


Val 


Thr 


iiys 




130 








135 




Asn Lys 


Val 


Val 


Asp Glu Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


_ _ m 

His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 








215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 










245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 










295 




Asn Gly 


Tyr 


Asp 


Pro Gin Tyr 


Ala 


305 










310 






Thr Lys 


Lys 


Phe 


Gly Lys 


Arg 


Asn 










325 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 








340 










Phe 


Tyr 


_ r _ -a 

Gly 


Cys 


Val 


Asn Trp 


n 

Thr 






355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 




370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


— — 

Ala 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 










405 








He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 








4~20 










Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 






435 










440 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu Asp 


His 




450 










455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg 


Trp 


465 










470 






Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 










485 








Pro 


Ser 


Ala 


Ala 


Asp 


He 


Ser 


Glu 








500 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 






515 










520 


Arg Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 




530 










535 




Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


545 










550 






Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 










565 








Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 








580 










He 


His 


His 


He 


Met 


Gly Lys 


Val 






595 










600 



125 



inr 






A 1 -a 
ivla 












1 A ft 










lie 


T"} 'fcr— 

fro 


Asn xyr 


T At % 

Jjcu 


Leu 


fro 


iiys 






ice 

lbb 








160 


Trp 


Thr 


Asn Men 


GlU 


bin 


Tyr 


Leu 




170 








175 




Arg 


Lys 


Arg Leu 


Val 


« "i _ 
Ala 


Gin 


*• • 
His 


185 








190 






GlU 


Gin 


Asn Lys 


GlU 


Asn 


Gin 


Asn 






205 








Arg 


Ser 


Lys Thr 


Ser 


Ala 


Arg 


Tyr 






220 










Asp 


Lys 


Gly He 


Thr 


Ser 


Glu 


Lys 






235 








240 


Ser 


Tyr 


He Ser 


Phe 


Asn 


Ala 


Ala 




250 








255 




Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly 


Lys 


265 








270 






Pro 


Asp 


Tyr Leu 


Val 


Gly 


Gin 


Gin 








285 








Arg 


He 


Tyr Lys 


He 


Leu 


Glu 


Leu 






300 










Ala 


Ser 


Val Pne 


Leu 


Gly 


Trp 


Ala 






315 








320 


Thr 


He 


Trp Leu 


Pne 


Gly 


Pro 


Ala 




330 








335 




Glu 


Ala 


He Ala 


His 


Thr 


Val 


Pro 


345 








350 






Asn 


Glu 


Asn Phe 


Pro 


Pne 


TV mm 

Asn 


Asp 








365 








Trp 


Glu 


Glu Gly 


Lys 


Met 


Thr 


Ala 






380 










He 


Leu 


Gly Gly 


-.g- 

Ser 


Lys 


val 


Arg 






395 








Ann 
400 


Ala 


Gin 


xie Asp 


Fro 


T"i 

inr 


T*^ -v* 


vai 




410 








y( 1 C 

415 




Cys 


Ala 


-i 7 -a T Tl o 
val lie 


nap 


urJ. y 




OCX. 


425 








430 






Leu 


Gin 


Asp Arg 


Met 


Phe 


Lys 


Phe 








445 








Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 






460 










Ala 


Lys 


Asp His 


Val 


Val 


Glu 


Val 




475 








480 


Gly Gly 


Ala Lys 


Lys 


Arg 


Pro 


Ala 




490 








495 




Pro 


Lys 


Arg Val 


Arg 


Glu 


Ser 


Val 


505 








510 






Glu 


Ala 


Ser He 


Asn 


Tyr 


Ala 


Asp 








525 








His 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 






540 










Met 


Asn 


Gin Asn 


Ser 


Asn 


He 


Cys 






555 








560 


Leu 


Glu 


Cys Phe 


Pro 


Val 


Ser 


Glu 




570 






575 




Lys 


Ala 


Tyr Gin 


Lys 


Leu 


Cys 


Tyr 


585 








590 






Pro Asp 


Ala Cys 


Thr 


Ala 


Cys 


Asp 



605 
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Leu Val Asn Val Asp Leu Asp Asp 
610 615 



Cys lie Phe Glu Gin 

620 



<210> 250 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 499 GCC 
<400> 250 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 

1 5 10 15 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 ~* 40 ~ 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 110 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val lie Asp Gly Asn Ser 

195 * 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 " 265 270 

Pro Ser Ala Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 ~ 280 285 

Ala Gin Pro Ser Thr Ser Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 ~ 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 " 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
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385 390 

<210> 251 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 



<400> 251 



Thr 


Ala 


Gly 


Phe 


Tyr 
5 


Glu 


He 


Val 


1 
Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 






• 


20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 






35 










40 


Glu 


Gin 


_ Mm 

Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 






100 










Arg 


Glu 


Lys 


mm 

Leu 


He 


Gin 


Arg 


He 






115 










120 


Pro 


Asn 


rii -i—-m — I 

Trp 


Piie 


AJ.a 


vai 


inr 


jjys 




130 








135 




Asn 


Lys 


Val 


val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 










215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 








230 






Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 








245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 








280 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 




290 










295 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 










325 








Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 








340 










Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 






355 










360 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 




370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 



385 390 



395 



499 


GCC 










He 


Lys 


Val 


Pro 


Ser Asp 


Leu Asp 




10 








15 


Ser 


Phe 


Val 


Asn 


Trp Val 


Ala Glu 


25 








30 




Ser Asp 


Met 


Asp 


Leu Asn 


Leu He 








45 




Glu 


Lys 


Leu 


Gin Arg Asp 


Phe Leu 








60 






Ala 


Pro 


Glu 


Ala 


Leu Phe 


Phe Val 






75 






80 


Phe 


His 


Met 


His 


Val Leu 


Val Glu 




90 








95 


Leu Gly 


Arg 


Phe 


Leu Ser 


Gin He 


105 








110 




Tyr Arg 


Gly 


He 


Glu Pro 


Thr Leu 










125 




Thr Arg 


Asn 


Gly Ala Gly Gly Gly 








140 






He 


Pro 


Asn 


Tyr Leu Leu 


Pro Lys 






155 






160 


Trp 


Thr 


Asn 


Met 


Glu Gin 


Tyr Leu 


170 








175 


Arg 


Lys 


Arg 


Leu 


Val Ala 


Gin His 


185 








190 




Glu 


Gin 


Asn 


Lys 


Glu Asn 


Gin Asn 








205 




Arg 


Ser 


Lys 


Thr 


Ser Ala Arg Tyr 








220 






Asp 


Lys 


Gly 


He 


Thr Ser 


Glu Lys 






235 






240 


Ser 


Tyr 


He 


Ser 


Phe Asn 


Ala Ala 




250 








255 


Ala 


Ala 


Leu 


Asp 


Asn Ala 


Gly Lys 


265 








270 




Pro 


Asp 


Tyr 


Leu 


Val Gly Gin Gin 










285 




Arg 


He 


Tyr 


Lys 


lie Leu 


Glu Leu 








300 






Ala 


Ser 


Val 


Phe 


Leu Gly Trp Ala 






315 






320 


Thr 


He 


Trp 


Leu 


Phe Gly 


Pro Ala 




330 






335 


Glu 


Ala 


He 


Ala 


His Thr 


Val Pro 


345 








350 




Asn 


Glu 


Asn 


Phe 


Pro Phe 


Asn Asp 










365 




Trp 


Glu 


Glu 


Gly Lys Met 


Thr Ala 








380 






He 


Leu 


Gly 


Gly Ser Lys 


Val Arg 






395 






400 
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Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala Gin He Asp Pro 


Thr 


Pro 


Val 










405 








410 




415 




He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys Ala Val He Asp Gly Asn 


Ser 








420 










425 


430 






Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg Met 


Phe 


Lys 


Phe 






435 










440 


445 






Glu 


Leu 


Thr Arg Arg 


Leu Asp 


His 


Asp Phe Gly Lys Val 


Thr 


Lys 


Gin 




450 










455 




460 








Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg 


Trp 


Ala Lys Asp His Val 


Val 


Glu 


Val 


465 










470 






475 






480 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys Gly Gly Ala Lys Lys 


Arg 


Pro 


Ala 










485 








490 




495 




Pro 


Ser 


Ala 


Ala 


Asp 


He 


Ser 


Glu 


Pro Lys Arg Val Arg 


Glu 


Ser 


Val 








500 










505 


510 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 


Glu Ala Ser He Asn 


Tyr Ala 


Asp 






515 










520 


525 






Arg 


Beu 


Ala Arg Gly 


His 


Ser 


Leu 












530 










535 













<210> 252 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep4 0 499 GCC 



<400> 252 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp Lys Gly He Thr 


Ser 


Glu 


Lys 


1 








5 








10 




15 




Gin Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser Tyr He Ser Phe 


Asn 


Ala 


Ala 








20 










25 


30 






Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys Ala Ala Leu Asp Asn Ala Gly Lys 






35 










40 


45 








He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp Tyr Leu Val 


Gly Gin 


Gin 




50 










55 




60 








Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg He Tyr Lys He 


Leu 


Glu 


Leu 


65 










70 






75 






80 


Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala Ser Val Phe Leu Gly Trp Ala 










85 








90 




95 




Thr Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr He Trp Leu Phe 


Gly 


Pro 


Ala 








100 










105 


110 






Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu Ala He Ala His 


Thr 


Val 


Pro 






115 










120 


125 








Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn Glu Asn Phe Pro 


Phe 


Asn Asp 




130 










135 




140 








Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp Glu Glu Gly Lys 


Met 


Thr 


Ala 


145 










150 






155 






160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He Leu Gly Gly Ser Lys 


Val 


Arg 










165 








170 




175 




Val Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser Ala Gin He Asp Pro 


Thr 


Pro 


Val 








180 










185 


190 






He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys Ala Val He Asp 


Gly Asn 


Ser 






195 










200 


205 








Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg Met 


Phe 


Lys 


Phe 




210 










215 




220 






Glu 


Leu 


Thr 


Arg 


Arg 


Leu Asp 


His 


Asp Phe Gly Lys Val 


Thr 


Lys 


Gin 


225 










230 






235 






240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg 


Trp 


Ala Lys Asp His Val 


Val 


Glu 


Val 










245 








250 




255 




Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys Lys 


Arg 


Pro 


Ala 
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260 

Pro Ser Ala Ala Asp 
275 

Ala Gin Pro Ser Thr 
290 

Arg Leu Ala Arg Gly 
305 



265 

lie Ser Glu Pro Lys Arg 
280 

Ser Asp Ala Glu Ala Ser 

295 
His Ser Leu 
310 



270 

Val Arg Glu Ser Val 
285 

lie Asn Tyr Ala Asp 
300 



<210> 253 
<211> 621 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep78 



<400> 253 



Thr Ala Gly 


Phe 


Tyr 


Glu 


He 


Val 


1 








5 








Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 






35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 
85 


Glu 


Ser 


Tyr 


Thr Thr Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


lie 


Gin Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 










135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin. 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 








215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


lie 


Gin 


Glu 


Asp 


Gin 


Ala 








245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 


Pro 


Val 


Glu 


Asp 


lie 


Ser 


Ser 


Asn 




290 










295 




Asn 


Gly Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


305 










310 






Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 










325 








Thr 


Thr Gly 


Lys 


Thr 


Asn 


He 


Ala 








340 











503 GCG 



He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 






Ser Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 










45 








Glu 


Lys 


Leu 


Gin 


Arg Asp 


Phe 


Leu 








60 










Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 




Leu Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 










110 






Tyr Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 










125 








Thr 


Arg 


Asn 


Gly 


Ala Gly 


Gly 


Gly 








140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 








160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 










190 






Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 








205 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 








220 










Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 






235 










240 


Ser 


Tyr 


lie 


Ser 


Phe 


Asn 


Ala 


Ala 




250 










255 




Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly 


Lys 


265 










270 






Pro 


Asp 


Tyr Leu 


Val 


Gly 


Gin 


Gin 








285 








Arg 


He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 








300 










Ala 


Ser 


Val 


Phe 


Leu Gly 


Trp 


Ala 






315 










320 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 




330 










335 




Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 


345 










350 
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Phe 


Tyr 


Gly 


Cys 


Val Asn Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 




355 




















365 








Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu Glu Gly Lys 


Met 


Thr 


Ala 


370 










375 










380 










Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly Gly Ser 


Lys Val Arg 


385 










390 










395 










400 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


He Asp 


Pro 


Thr 


Pro 


Val 








405 










410 










415 




lie 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val 


He Asp 


Gly Asn 


Ser 








420 










425 










430 






Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 


Gin Asp Arg Met 


Phe 


Lys 


Phe 






435 










440 










445 








Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


His 


Asp 


Phe Gly Lys 


Val 


Thr 


Lys 


Gin 




450 










455 










460 




• 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 


465 






470 










475 










480 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly 


Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 










485 










490 










495 




Pro 


Ser 


Asp Ala Asp 


He 


Ala 


Glu 


Pro 


Lys 


Arg Val 


Arg 


Glu 


Ser 


Val 








500 










505 










510 






Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 






515 










520 










525 








Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


His 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 


530 










535 










540 










Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 


Met 


Asn Gin 


Asn 


Ser 


Asn 


He 


Cys 


545 






550 










555 










560 


Phe 


Thr 


His 


Gly 


Gin Lys 


Asp 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 










565 










570 










575 




Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 








580 










585 










590 






lie 


His 


His 


He 


Met 


Gly Lys 


Val 


Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 






595 










600 










605 








Leu 


Val 


Asn 


Val 


Asp 


Leu Asp Asp 


Cys 


He 


Phe 


Glu 


Gin 










610 










615 










620 










<210> 254 




























<211> 397 




























<212> PRT 




























<213> Artificial Sequence 




















<220> 






























<223> Mutant rep protein: rep52 


503 


GCG 














<400> 254 




























Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly He Thr 


Ser 


Glu 


Lys 


1 








5 








10 










15 




Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 






20 








25 










30 






Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp 


Asn 


Ala Gly Lys 






35 










40 










45 








lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr Leu Val 


Gly Gin Gin 




50 








55 










60 










Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr Lys 


He 


Leu 


Glu 


Leu 


65 








70 










75 










80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp 


Ala 








85 










90 










95 




Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly Pro 


Ala 








100 










105 










110 






Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 






115 








120 










125 








Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 
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130 








135 




140 










Asp 


Lys Met 


Val 


He 


Trp 


Trp Glu Glu Gly Lys Met 


Thr 


Ala 


145 






150 






155 






160 


T,vG "ITa 1 

jjy o vdx 


Val 


Glu Ser 


Ala 


Lys 


Ala 


He Leu Gly Gly Ser Lys 


Val 


Arg 






165 








170 




175 


Vol nop 


Gin 


Lys Cys 


Lys 


Ser 


Ser 


Ala Gin He Asp 


Pro Thr 


Pro 


Val 






180 








185 


190 






lie Veil 


Thr 


Ser Asn 


Thr 


Asn 


Met 


Cys Ala Val He 


Asp Gly Asn Ser 




195 








200 




205 






rnx jrnr 


Phe 


Glu His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg Met Phe 


Lys 


Phe 










215 




220 






Glu Leu 


Thr Arg Arg 


Leu Asp 


His 


Asp Phe Gly Lys 


Val Thr Lys 


Gin 


225 






230 






235 






240 


Glu Val 


Lys 


Asp Phe 


Phe 


Arg 


Trp Ala Lys Asp His Val Val Glu Val 






245 








250 




255 




Glu His 


Glu 


Phe Tyr 


val 


Lys 


Lys 


Gly Gly Ala Lys 


Lys Arg 


Pro 


Ala 






260 








265 


270 






Pro Ser 


Asp Ala Asp 


He 


Ala 


Glu 


Pro Lys Arg Val 


Arg Glu 


Ser 


Val 




275 








280 




285 






Ala Gin 


Pro 


Ser Thr 


Ser 


Asp 


Ala 


Glu Ala Ser He 


Asn Tyr Ala Asp 


290 








295 




300 








Arg Tyr 


Gin Asn Lys 


Cys 


Ser 


Arg 


His Val Gly Met 


Asn Leu 


Met 


Leu 


305 






310 






315 






320 


Phe Pro 


Cys 


Arg Gin 


Cys 


Glu 


Arg 


Met Asn Gin Asn 


Ser Asn 


He 


Cys 






325 








330 




335 




Phe Thr 


His 


Gly Gin 


Lys 


Asp 


Cys 


Leu Glu Cys Phe 


Pro Val 


Ser 


Glu 






340 








345 


350 






Ser Gin 


Pro 


Val Ser 


Val 


Val 


Lys 


Lys Ala Tyr Gin 


Lys Leu 


Cys 


Tyr 




355 








360 




365 






He His 


His 


He Met 


Gly Lys 


Val 


Pro Asp Ala Cys 


Thr Ala 


Cys 


Asp 


370 








375 




380 








Leu Val 


Asn 


Val Asp 


Leu Asp 


Asp 


Cys He Phe Glu 


Gin 






385 






390 






395 








<210> 255 


















<211> 536 


















<212> PRT 


















<213> Artificial Sequence 












<220> 




















<223> Mutant rep protein: rep68 


503 GCG 








<400> 255 


















Thr Ala 


Gly 


Phe Tyr 


Glu 


He 


Val 


He Lys Val Pro 


Ser Asp 


Leu Asp 


1 




5 








10 




15 




Glu His 


Leu 


Pro Gly 


He 


Ser 


Asp 


Ser Phe Val Asn Trp Val 


Ala 


Glu 






20 






25 


30 






Lys Glu 


Trp 


Glu Leu 


Pro 


Pro 


Asp 


Ser Asp Met Asp 


Leu Asn 


Leu 


He 




35 








40 




45 






Glu Gin 


Ala 


Pro Leu 


Thr 


Val 


Ala 


Glu Lys Leu Gin Arg Asp 


Phe 


Leu 


50 








55 




60 








Thr Glu 


Trp 


Arg Arg 


Val 


Ser 


Lys 


Ala Pro Glu Ala 


Leu Phe 


Phe 


Val 


65 






70 




75 






80 


Gin Phe 


Glu 


Lys Gly 


Glu 


Ser 


Tyr 


Phe His Met His 


Val Leu 


Val 


Glu 






85 






90 




95 




Thr Thr 


Gly 


Val Lys 


Ser 


Met 


Val 


Leu Gly Arg Phe 


Leu Ser 


Gin 


He 






100 








105 


110 






Arg Glu 


Lys 


Leu He 


Gin 


Arg 


He 


Tyr Arg Gly He 


Glu Pro 


Thr 


Leu 




115 








120 




125 






Pro Asn 


Trp 


Phe Ala 


Val 


Thr 


Lys 


Thr Arg Asn Gly Ala Gly 


Gly Gly 


130 








135 




140 
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Asn. 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr He 


Pro 


Asn Tyr 


ucu 


Leu 


Pro 


Lys 










150 








155 








160 


ml. 

Tnr 


Gin 


Pro 


Glu Leu Gin Trp 


Ala Trp 


Thr 


Asn Met 


i3j.1i. 


Gin Tyr 


Leu 










165 








170 








175 




Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu Arg 


Lys 


Arg Leu 


vai 


Ala 


Gin 


His 






180 








185 








190 






Leu 


Thr 


His 
195 


Val 


Ser 


Gin 


Thr 


Gin Glu 
200 


Gin 


Asn Lys 


GlU 
205 


Asn 


Gin 


Asn 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He Arg Ser Lys Thr 


Ser 


Ala Arg 


Tyr 




210 










215 






220 










Met 


Glu 


Leu 


Val 


Gly Trp Leu 


Val Asp 


Lys 


Gly He 


Thr 


Ser 


Glu 


Lys 


225 










230 








235 








240 


Gin 


Trp 


He Gin Glu Asp Gin 


Ala Ser 


Tyr 


He Ser 


Phe 


Asn 


Ala 


Ala 








245 








250 








255 




Ser 


Asn 


Ser 


Arg 
260 


Ser 


Gin 


He 


Lys Ala 
265 


Ala 


Leu Asp 


Asn 


Ala 
270 


Gly 


Lys 


lie 


Met 


Ser Leu Thr Lys 


Thr 


Ala Pro 


Asp 


Tyr Leu 


Val 


Gly Gin Gin 






275 










280 






285 








Pro 


Val 


Glu Asp 


He 


Ser 


Ser 


Asn Arg 


He 


Tyr Lys 


He 


Leu 


Glu 


Leu 




290 










295 






300 










Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala Ala 


Ser 


Val Phe 


Leu 


Gly Trp Ala 


305 




310 








315 








320 


Thr 


Lys 


Lys 


Phe Gly Lys Arg 


Asn Thr 


He 


Trp Leu 


Phe 


Gly 


Pro 


Ala 










325 








330 








335 




Thr 


Thr 


Gly Lys 


Thr 


Asn 


He 


Ala Glu 


Ala 


He Ala 


His 


Thr 


Val 


Pro 








340 








345 








350 






Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr Asn 


Glu 


Asn Phe 


Pro 


Phe 


Asn 


Asp 




355 










360 






365 








Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp Trp Glu Glu Gly Lys 


Met 


Thr 


Ala 


370 










375 






380 










Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala He 


Leu Gly Gly Ser 


Lys 


Val 


Arg 


385 










390 








395 








400 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser Ala 


Gin 


He Asp 


Pro 


Thr 


Pro 


Val 








405 








410 








415 




He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met Cys 


Ala 


Val He 


Asp 


Gly Asn 


Ser 








420 








425 








430 






Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro Leu Gin Asp Arg Met 


Phe 


Lys 


Phe 






435 










440 






445 








Glu 


Leu 


Thr 


Arg Arg 


Leu Asp 


His Asp 


Phe Gly Lys 


Val 


Thr 


Lys 


Gin 




450 










455 






460 










Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp Ala 


Lys 


Asp His 


Val 


Val 


Glu 


Val 


465 








470 








475 








480 


Glu 


His 


Glu 


Phe Tyr Val 


Lys 


Lys Gly Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 










485 








490 








495 




Pro 


Ser 


Asp Ala Asp 


He 


Ala 


Glu Pro Lys Arg Val Arg 


Glu 


Ser 


Val 








500 








505 








510 






Ala 


Gin 


Pro 
515 


Ser 


Thr 


Ser 


Asp 


Ala Glu 
520 


Ala 


Ser He 


Asn 
525 


Tyr 


Ala 


Asp 


Arg 


Leu 


Ala Arg Gly His 


Ser 


Leu 
















530 










535 

















<210> 256 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 503 GCG 
<400> 256 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
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1 






5 






Gin Trp 


lie 


Gin Glu Asp Gin 


Ala 




20 








Ser Asn 


Ser 


Arg 


Ser 


Gin lie 


Lys 




35 








40 


lie Met 


Ser 


Leu 


Thr 


Lys Thr 


Ala 


50 








55 




Pro Val 


Glu 


Asp 


lie 


Ser Ser 


Asn 


65 








70 




Asn Gly Tyr 


Asp 


Pro Gin Tyr 


Ala 








85 






Thr Lya 


Lys 


Phe 


Gly 


Lys Arg 


Asn 






100 








Thr Thr Gly 


Lys 


Thr 


Asn lie 


Ala 




115 








120 


Phe Tyr Gly 


Cys 


Val 


Asn Trp 


Thr 


130 








135 




Cys Val 


Asp 


Lys 


Met 


Val lie 


Trn 


145 








150 




Lys Val 


Val 


Glu 


Ser 


Ala Lys 


Ala 






16S 






Val Asp 


Gin 


Lys 


Cys 


Lys Ser 


Ser 






180 








lie Val 


Thr 


Ser 


Asn 


Thr Asn 


Met 




195 








200 


Thr Thr 


Phe 


Glu 


His 


Gin Gin 


Pro 


210 








215 




Glu Leu 


Thr 


Arg 


Arg 


Leu Asp 


His 


225 








230 




Glu Val 


Lys 


Asp 


Phe 


Phe Arg 


Trp 








245 






Glu His 


Glu 


Phe 


Tyr Val Lys 


Lys 






260 








Pro Ser 


Asp 


Ala 


Asp 


lie Ala 


Glu 




275 








280 


Ala Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


290 








295 




Arg Leu 


Ala 


Arg Gly His Ser 


Leu 


305 








310 




<210> 257 










<211> 621 










<212> PRT 










<213> Artificial Sequence 




<220> 












<223> Mutant rep protein: rep78 


<400> 257 










Thr Ala 


Gly 


Phe 


Tyr 


Glu lie 


Val 


1 






5 






Glu His 


Leu 


Pro 


Gly 


lie Ser 


Asp 






20 




Lys Glu 


Trp 


Glu 


Leu 


Pro Pro 


Asp 




35 








40 


Glu Gin 


Ala 


Pro 


Leu 


Thr Val 


Ala 


50 








55 




Thr Glu 


Trp 


Arg 


Arg 


Val Ser 


Lys 


65 








70 




Gin Phe 


Glu 


Lys 


Gly 


Glu Ser 


Tyr 








85 
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10 






15 




Ser Tyr 


He Ser 


Phe 


Asn Ala 


Ala 


25 








30 




Ala 


Ala 


Leu Asp Asn 


Ala Gly 


Lys 








45 






Pro Asp 


Tyr Leu 


Val 


Gly Gin 


Gin 






60 








Arg 


He 


Tyr Lys 


He 


Leu Glu 


Leu 






75 






80 


Ala 


Ser 


Val Phe 


Leu 


Gly Trp 


Ala 




90 






95 




Thr 


He 


Trp Leu 


Phe 


Gly Pro 


Ala 


105 








110 




Glu 


Ala 


He Ala 


His 


Thr Val 


Pro 








125 






Asn 


Glu 


Asn Phe 


Pro 


Phe Asn 


Asp 






140 






Trp Glu Glu Gly Lys 


Met Thr 


Ala 






155 






160 


He 


Leu 


Gly Gly Ser 


Lys Val 


Arg 




170 






175 




Ala 


Gin 


He Asp 


Pro 


Thr Pro 


Val 


185 






190 




Cys 


Ala 


Val He Asp 


Gly Asn 


Ser 








205 






Leu 


Gin 


Asp Arg 


Met 


Phe Lys 


Phe 






220 








Asp 


Phe 


Gly Lys 


Val 


Thr Lys 


Gin 






235 






240 


Ala 


Lys 


Asp His 


Val 


Val Glu 


Val 




250 






255 




Gly Gly Ala Lys 


Lys 


Arg Pro 


Ala 


265 








270 




Pro 


Lys Arg Val Arg 


Glu Ser 


Val 








285 






Glu 


Ala 


Ser He 


Asn 


Tyr Ala 


Asp 



300 



510 


GCA 










He 


Lys 


Val Pro Ser 


Asp 


Leu 


Asp 




10 






15 




Ser 


Phe Val Asn Trp 


Val 


Ala 


Glu 


25 






30 






Ser Asp 


Met Asp Leu 


Asn 


Leu 


He 






45 








Glu 


Lys 


Leu Gin Arg 


Asp 


Phe 


Leu 






60 








Ala 


Pro 


Glu Ala Leu 


Phe 


Phe 


Val 






75 






80 


Phe 


His 


Met His Val 


Leu 


Val 


Glu 




90 






95 
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±111. 


TVit- 


vjj.y 


V d -L 


Lys 


Ser Met 


Val 


Leu 


Gly 


^-j rue 


Leu 


Ser 


Gin 


He 






100 

-i. v> \-» 








105 








110 






iiCy 


ulu 


jjys 


T.oi i 
iJCU 


He 


Gin Arg 


He 


Tyr Arg 


lie 


Glu 


Pro 


Thr 


Leu 






113 








120 








125 








/«\ 

rcO 


7i #~* T-l 


Trp 




Ala 


Val Thr 


Lys 


Thr Arg 


7\ c n f2."\ 
no 11 \jX y 


Ala Gly Gly Gly 




t n 

1JU 








135 








X *± \J 










Asn 


ljys 


vai 


vai 


Asp 


Glu Cys 


Tyr 


He 


Pro 


Asn lyr 


Leu 


Leu 


Pro 


Lys 


1 A C 








150 








IDj 








160 


Thr 


Gin 


Pro 


GlU 


Leu Gin Trp Ala Trp Thr 


Asn Met 


Glu 


Gin 


Tyr 


Leu 










165 








170 








175 




Ser 


Ala 


Cys 


Leu 


Asn Leu Thr Glu Arg Lys 


Arg Leu 


Val 


Ala 


Gin 


His 






1 o 0 








185 








190 






Leu 


Thr 


His 


Val 


Ser 


Gin Thr 


Gin 


Glu 


Gin 


Asn Lys 


Glu 


Asn 


Gin 


Asn 






195 








200 






205 








Pro 


Asn 
210 


Ser 


Asp 


Ala 


Pro Val 
215 


He 


Arg 


Ser 


Lys Thr 

O O f\ 

220 


Ser 


Ala 


Arg 


Tyr 


Met 


Glu 


Leu 


Val 


Gly Trp Leu Val Asp 


Lys 


Gly He 


Thr 


Ser 


Glu 


Lys 


225 










230 








235 








240 


Gin 


Trp 


lie 


Gin 


Glu Asp Gin Ala 


Ser 


Tyr 


He Ser 


Phe 


Asn 


Ala 


Ala 








245 








250 








255 




Ser 


Asn 


Ser 


Arg 
260 


Ser 


Gin He 


Lys 


Ala 
265 


Ala 


Leu Asp 


Asn 


Ala 
270 


Gly 


Lys 


lie 


Met 


Ser 


Leu 


Thr 


Lys Thr 


Ala 


Pro 


Asp 


Tyr Leu 


Val Gly Gin Gin 






n n r 

275 








280 








285 








Pro 


Val 


Glu 


n 

Asp 


He 


Ser Ser 


Asn Arg 


He 


Tyr Lys 


He 


Leu 


Glu 


Leu 




o o rt 








295 


















Asn 


Gly 


Tyr 


Asp 


Pro 


Gin Tyr 


Ala 


Ala 


Ser 


Val pne 


Leu Gly Trp Ala 


c 

305 










310 








■a n c 

jlD 








320 


Thr 


Lys 


Lys 


Pne 


Gly Lys Arg Asn 


Thr 


He 


Trp Leu 


Phe 


Gly 


Pro 


Ala 








325 








330 








335 




Thr 


Tnr 


/""IT <• • 

Gly 


Lys 


Thr 


Asn He 


Ala 


Glu 


Ala 


lie Ala 


His 


Thr 


Val 


Pro 






1 A f\ 

.340 








345 








350 






pne 


Tyr 


Vaiy 


Lrys 


Val 


Asn Trp 


Thr 


Asn 


Glu 


Asn Jrne 


Pro 


Phe 


Asn 


Asp 




*5CC 
J 3 3 








360 








365 








uys 


vaj. 

•j *7 n 
o /U 


ASp 


jjys 


Met 


Val He 
375 


Trp 


Trp 


Glu 


ulu bly 

■jon 
J o u 


Lys 


Met 


Thr 


Ala 


LtyS 


vax 


vai 


bill 


Ser 


Ala Lys 


Ala 


He 


Leu 


v»iy vjiy 


Ser 


Lys 


Val 


Arg 


■3DC 










390 
















400 


vai 


ASp 


bin 


jjys 


Cys 
405 


Lys Ser 


Ser 


Ala 


Gin 
410 


lie Asp 


Pro 


Thr 


Pro 
415 


Val 


lie 


Val 


Thr 


Ser 


Asn 


Thr Asn 


Met 


Cys 


Ala 


Val He 


Asp Gly Asn 


Ser 








420 








425 








430 






Thr 


Thr 


Phe 
435 


Glu 


His 


Gin Gin 


Pro 
440 


Leu 


Gin 


Asp Arg 


Met 
445 


Phe 


Lys 


Phe 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu Asp 


His 


Asp 


Phe 


Gly Lys 


Val 


Thr Lys Gin 




450 








455 








460 










Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg 


Trp 


Ala 


Lys 


Asp His 


Val 


Val 


Glu 


Val 


465 










470 








475 








480 


Glu 


His 


Glu 


Phe 


Tyr 


Val Lys 


Lys 


Gly Gly 


Ala Lys 


Lys 


Arg 


Pro 


Ala 










485 








490 








495 




Pro 


Ser 


Asp 


Ala 
500 


Asp 


He Ser 


Glu 


Pro 
505 


Lys 


Arg Val 


Arg 


Glu 
510 


Ala 


Val 


Ala 


Gin 


Pro 


Ser 


Thr Ser Asp Ala Glu Ala 


Ser He 


Asn Tyr Ala Asp 






515 








520 








525 








Arg 


Tyr 


Gin 


Asn 


Lys 


Cys Ser Arg 


His 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 




530 








535 








540 










Phe 


Pro 


Cys 


Arg 


Gin Cys Glu Arg Met Asn 


Gin Asn 


Ser 


Asn 


He 


Cys 


545 










550 








555 








560 


Phe 


Thr 


His 


Gly 


Gin 


Lys Asp Cys 


Leu 


Glu 


Cys Phe 


Pro 


Val 


Ser 


Glu 










565 








570 








575 




Ser 


Gin 


Pro 


Val 


Ser 


Val Val 


Lys 


Lys 


Ala 


Tyr Gin 


Lys 


Leu 


Cys 


Tyr 
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580 

He His His He 
595 

Leu Val Asn Val 
610 



Met Gly Lys Val 

600 

Asp Leu Asp Asp 
615 



585 

Pro Asp Ala Cys 

Cys He Phe Glu 

620 



590 

Thr Ala Cys Asp 

605 

Gin 



<210> 258 

<211> 397 

<212> PRT 

<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep52 



<400> 258 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


1 








5 








Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 






20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 








40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 




50 










55 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 










70 






Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 










85 








Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 








100 










Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 








120 


Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






, Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 










165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








X80 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 










245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser 


Asp 


Ala 




290 










295 




Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


305 










310 






Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg 










325 








Phe 


Thr 


His 


Gly 


Gin 


Lys 


Asp 


Cys 








340 










Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 






355 










360 



510 GCA 



Asp Lys Gly He 


Thr 


Ser 


Glu 


Lys 


10 








15 




Ser Tyr 


He Ser 


Phe 


Asn 


Ala 


Ala 


25 






30 






Ala Ala 


Leu Asp 


Asn 


Ala 


Gly 


Lys 






45 








Pro Asp 


Tyr Leu 

* 60 


Val 


Gly 


Gin 


Gin 


Arg He 


Tyr Lys 


He 


Leu 


Glu 


Leu 




75 








80 


Ala Ser 


Val Phe 


Leu Gly 


Trp 


Ala 


90 








95 




Thr He 


Trp Leu 


Phe 


Gly 


Pro 


Ala 


105 






110 






Glu Ala 


He Ala 


His 


Thr 


Val 


Pro 






125 








Asn Glu 


Asn Phe 


Pro 


Phe 


Asn 


Asp 




140 










Trp Glu Glu Gly 


Lys 


Met 


Thr 


Ala 




155 








160 


He Leu Gly Gly 


Ser 


Lys 


Val 


Arg 


170 








175 




Ala Gin 


He Asp 


Pro 


Thr 


Pro 


Val 


185 






190 






Cys Ala 


Val He 


Asp Gly 


Asn 


Ser 




205 








Leu Gin Asp Arg 


Met 


Phe 


Lys 


Phe 




220 










Asp Phe Gly Lys 


Val 


Thr 


Lys 


Gin 




235 








240 


Ala Lys Asp His 


Val 


Val 


Glu 


Val 


250 








255 




Gly Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 


265 






270 






Pro Lys Arg Val 


Arg 


Glu 


Ala 


Val 






285 








Glu Ala 


Ser He 


Asn Tyr 


Ala 


Asp 




300 










His Val 


Gly Met 


Asn 


Leu 


Met 


Leu 




315 








320 


Met Asn 


Gin Asn 


Ser 


Asn 


He 


Cys 


330 








335 




Leu Glu Cys Phe 


Pro 


Val 


Ser 


Glu 


345 






350 






Lys Ala 


Tyr Gin 


Lys 


Leu 


Cys 


Tyr 




365 
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Ile His His lie Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys lie Phe Glu Gin 
385 390 395 

<210> 259 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 510 GCA 



<400> 259 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys Val 


Pro 


Ser Asp 


Leu 


Asp 


1 






5 










10 






15 




Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe Val 


Asn 


Trp Val 


Ala 


Glu 








20 






25 






30 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp Met 


Asp 


Leu Asn 


Leu 


lie 




35 










40 








45 






Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys Leu 


Gin Arg Asp 


Phe 


Leu 




50 










55 








60 








Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro Glu 


Ala 


Leu Phe 


Phe 


Val 


65 




70 








75 








80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His Met 


His 


Val Leu 


Val 


Glu 








85 








90 






95 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly Arg 


Phe 


Leu Ser 


Gin 


He 






100 








105 






110 






Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr Arg Gly 


He 


Glu Pro 


Thr 


Leu 




115 










120 








125 






Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg Asn Gly Ala Gly Gly 


Gly 




130 








135 








140 








Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro Asn Tyr 


Leu Leu 


Pro 


Lys 


145 






150 








155 








160 


Thr- 


•Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr Asn 


Met 


Glu Gin Tyr 


Leu 










165 






170 






175 




Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys Arg 


Leu 


Val Ala 


Gin 


His 






180 










185 






190 






Leu 


Thr 


His 
195 


Val 


Ser 


Gin 


Thr 


Gin 
200 


Glu 


Gin Asn 


Lys 


Glu Asn 
205 


Gin 


Asn 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser Lys 


Thr 


Ser Ala Arg 


Tyr 




210 








215 








220 








Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys Gly 


He 


Thr Ser 


Glu 


Lys 


225 








230 








235 








240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr He 


Ser 


Phe Asn 


Ala 


Ala 








245 








250 






255 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala Ala Leu Asp Asn Ala Gly 


Lys 








260 








265 






270 






He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp Tyr 


Leu 


Val Gly Gin 


Gin 






275 








280 








285 






Pro 


Val 
290 


Glu 


Asp 


He 


Ser 


Ser 
295 


Asn 


Arg 


He Tyr 


Lys 
300 


He Leu 


Glu 


Leu 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser Val 


Phe 


Leu Gly Trp 


Ala 


305 








310 








315 








320 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He Trp 


Leu 


Phe Gly 


Pro 


Ala 








325 










330 






335 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala He 


Ala 


His Thr 


Val 


Pro 






340 










345 






350 






Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu Asn 


Phe 


Pro Phe 


Asn 


Asp 




355 










360 








365 






Cys 


Val 


Asp 


Lys 


Met 


Val 


lie 


Trp 


Trp 


Glu Glu Gly Lys Met 


Thr 


Ala 
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370 










375 




Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


385 










390 






Val 


Asp 


Gin 


Lys 


Cys 
405 


Lys 


Ser 


Ser 


He 


Val 


Thr 


Ser 
420 


Asn 


Thr 


Asn 


Met 


Thr 


Thr 


Phe 
435 


Glu 


His 


Gin 


Gin 


Pro 
440 


Glu 


Leu 


Thr 


Arg Arg 


Leu Asp 


His 




450 










455 




Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg 


Trp 


465 










470 






Glu 


His 


Glu 


Phe 


Tyr 
485 


Val 


Lys 


Lys 


Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 






500 










Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 






515 










520 


Arg 


Leu 


Ala 


Arg Gly His 


Ser 


Leu 




530 










535 





<210> 260 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 



<400> 260 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


1 








5 








Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 






20 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 






35 








40 


He 


Met 
50 


Ser 


Leu 


Thr 


Lys 


Thr 
55 


Ala 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


65 








70 






Asn 


Gly 


Tyr 


Asp 


Pro 
85 


Gin 


Tyr 


Ala 


Thr 


Lys 


Lys 


Phe 
100 


Gly 


Lys 


Arg 


Asn 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 






115 








120 


Phe 


Tyr 
130 


Gly 


Cys 


Val 


Asn 


Trp 
135 


Thr 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 








Val 


Asp 


Gin 


Lys 
180 


Cys 


Lys 


Ser 


Ser 


He 


Val 


Thr 
195 


Ser 


Asn 


Thr 


Asn 


Met 
200 


Thr 


Thr 
210 


Phe 


Glu 


His 


Gin 


Gin 
215 


Pro 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 



225 230 
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380 



He 


Leu Gly 


Gly 


Ser 


Lys 


Val 


Arg 




395 










400 


Ala 


Gin He 


Asp 


Pro 


Thr 


Pro 


Val 




410 






415 




Cys 


Ala Val 


He 


Asp 


Gly Asn Ser 


425 








430 






Leu 


Gin Asp 


Arg 


Met 


Phe 


Lys 


Phe 








445 








Asp 


Phe Gly 


Lys 


Val 


Thr 


Lys 


Gin 






460 










Ala 


Lys Asp 


His 


Val 


Val 


Glu 


Val 




475 










480 


Gly 


Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 




490 








495 




Pro 


Lys Arg 


Val 


Arg 


Glu 


Ala 


Val 


505 








510 






Glu 


Ala Ser 


He 


Asn 


Tyr Ala Asp 








525 









510 


GCA 










Asp 


Lys 


Gly 


He 


Thr 


Ser Glu Lys 




10 








15 


Ser 


Tyr 


He 


Ser 


Phe 


Asn Ala Ala 


25 








30 


Ala 


Ala 


Leu 


Asp 


Asn 


Ala Gly Lys 










45 




Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 








60 






Arg 


He 


Tyr 


Lys 


He 


Leu Glu Leu 




75 






80 


Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp Ala 




90 








95 


Thr 


He 


Trp 


Leu 


Phe 


Gly Pro Ala 


105 








110 


Glu 


Ala 


He 


Ala 


His 


Thr Val Pro 










125 




Asn 


Glu 


Asn 


Phe 


Pro 


Phe Asn Asp 








140 






Trp 


Glu 


Glu 


Gly 


Lys 


Met Thr Ala 




155 






160 


He 


Leu Gly 


Gly 


Ser 


Lys Val Arg 




170 






175 


Ala 


Gin 


He 


Asp 


Pro 


Thr Pro Val 


185 










190 


Cys 


Ala 


Val 


He 


Asp 


Gly Asn Ser 










205 




Leu 


Gin 


Asp 


Arg 


Met 


Phe Lys Phe 








220 






Asp 


Phe 


Gly 


Lys 


Val 


Thr Lys Gin 




235 






240 
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Glu Val Lys Asp Phe Phe Arg Trp 

245 

Glu His Glu Phe Tyr Val Lys Lys 

260 

Pro Ser Asp Ala Asp lie Ser Glu 
275 280 
Ala Gin Pro Ser Thr Ser Asp Ala 

290 295 
Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 261 
<211> 621 
<212> PRT 

<213> Artificial Sequence 



Ala Lys Asp His Val Val Glu Val 

250 255 
Gly Gly Ala Lys Lys Arg Pro Ala 
265 270 
Pro Lys Arg Val Arg Glu Ala Val 

285 

Glu Ala Ser lie Asn Tyr Ala Asp 

300 



<220> 

<223> Mutant rep protein: rep78 511 GCA 



<400> 261 



Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu Asp 


1 






5 










10 










15 


Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn Trp 


Val 


Ala Glu 








20 








25 










30 




Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu lie 




35 










40 










45 






Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu 


Gin Arg 


Asp 


Phe Leu 




50 










55 










60 








Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe Val 


65 






70 










75 








80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Val Glu 








85 










90 










95 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly Arg 


Phe 


Leu 


Ser 


Gin He 






100 








105 










110 




Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr Arg Gly 


He 


Glu 


Pro 


Thr Leu 




115 










120 










125 






Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg Asn Gly Ala 


Gly Gly Gly 




130 








135 










140 








Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro Lys 


145 








150 










155 








160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr Leu 










165 






170 










175 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin His 






180 










185 










190 




Leu 


Thr 


His 
195 


Val 


Ser 


Gin 


Thr 


Gin 
200 


Glu 


Gin 


Asn 


Lys 


Glu 
205 


Asn 


Gin Asn 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg Tyr 




210 








215 










220 








Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


Glu Lys 


225 








230 










235 








240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala Ala 








245 








250 










255 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly Lys 








260 








265 










270 




lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 






275 








280 










285 






Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He Tyr Lys 


He 


Leu 


Glu Leu 




290 










295 










300 








Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe 


Leu 


Gly Trp Ala 


305 




310 










315 








320 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro Ala 
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325 



lux 


IIUl 


Gly Lys 


inr 


7\ cn Tip 


Ala 


Glu 








340 










rne 


ryr 


Gly Cys 


vdl 


nan i-ty 




Asn 




355 








3fif> 




cys 


Vdl 


Asp 


Lys 




T7-a T Tip 
va± 11C 


iirp 


1 1 


370 








. J / 3 






Lys 


Val 


Val 


Glu 


Ser 


ai a -uy s 


Aid 


Tip 

1 1c 


«K M r*+ 

385 










390 






Val 


Asp 


Gin 


Lys 


Cys 


Lys Ser 


ber 


ax a 










405 








lie 


Val 


Thr 


Ser 


Asn 


Thr Asn 


net 


cys 








420 








42b 


Thr 


Thr 


Phe 


Glu 


His 


Gin Gin 




Leu 






435 








440 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu Asp 


His 


Asp 




450 








455 






Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg 


Trp 


Ala 


465 










470 






Glu 


His 


Glu 


Phe 


Tyr 


Val Lys 


Lys 


Gly 










485 








Pro 


Ser 


Asp 


Ala 


Asp 


He Ser 


Glu 


Pro 






500 






505 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


Glu 






515 








520 




Arg 


Tyr 


Gin 


Asn 


Lys 


Cys Ser 


Arg 


His 




530 








535 






Phe 


Pro 


Cys 


Arg 


Gin 


Cys Glu 


Arg 


Met 


545 










550 






Phe 


Thr 


His 


Gly Gin 


Lys Asp 


Cys 


Leu 










565 








Ser 


Gin 


Pro 


Val 


Ser 


Val Val 


Lys 


Lys 








580 








585 


lie 


His 


His 


He 


Met 


Gly Lys 


Val 


Pro 






595 








600 




Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 


Asp 


Cys 




610 








615 







<210> 262 
<211> 397 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep52 511 



<400> 262 



Met Glu 


Leu 


Val 


Gly 
5 


Trp 


Leu 


Val 


Asp 


1 

Gin Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 




20 










25 


Ser Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 




35 










40 




He Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


50 










55 






Pro Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


65 








70 . 


* 






Asn Gly 


Tyr 


Asp 


Pro 


Gin Tyr 


Ala 


Ala 








85 










Thr Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 






100 










105 
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j -> \j 








335 




/via 


He Ala 


His 


Thr 


Val 


riu 








350 






lalU 


Asn Phe 


Pro 


Phe 


Asn 


ASp 






365 










Glu Gly Lys 


Met 


Thr 


Ala 




380 










Leu 


Gly Gly 


Ser 


Lys 


Val 


Arg 




395 








a n r\ 

400 


Gin 


He Asp 


Pro 


Thr 


Pro 


Val 


/lift 

410 






415 




Ala 


Val He 


Asp 


Gly Asn 


Ser 








430 






Gin 


Asp Arg 


Met 


Phe 


Lys 


Phe 






445 








Phe 


Gly Lys Val 


Thr 


Lys 


Gin 




460 










Lys 


Asp His Val 


Val 


Glu 


Val 




475 








480 


Gly 


Ala Lys 


Lys 


Arg 


Pro 


Ala 


490 








495 




Lys 


Arg Val 


Arg 


Glu 


Ala 


Val 








510 






Ala 


Ser He 


Asn 


Tyr Ala 


Asp 






525 








Val 


Gly Met 


Asn 


Leu 


Met 


Leu 




540 










Asn 


Gin Asn 


Ser 


Asn 


He 


Cys 




555 








c tz r\ 


Glu 


Cys Phe 


Pro 


Val 


Ser 


GlU 


570 






575 




Ala 


Tyr Gin Lys 


Leu 


Cys 


Tyr 








590 






Asp 


Ala Cys 


Thr 


Ala 


Cys 








605 








lie 


Phe Glu 


Gin 










620 










GCA 












Lys 


Gly He 


Thr 


Ser 


Glu 


Lys 


10 






15 




Tyr 


He Ser 


Phe 


Asn 


Ala 


Ala 






30 






Ala 


Leu Asp 


Asn 


Ala 


Gly 


Lys 






45 








Asp 


Tyr Leu 


Val 


Gly Gin 


Gin 




60 










He 


Tyr Lys 


He 


Leu 


Glu 


Leu 




75 








80 


Ser 


Val Phe 


Leu 


Gly Trp 


Ala 


90 








95 




He 


Trp Leu 


Phe 


Gly 


Pro 


Ala 






110 
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inr 




eiy 


Lys 


Thr 


Asn He 


Ala 






11C 








120 


trie 


Tyr 


vjj.y 


Cys 


Val 


Asn Trp 


Thr 




i-)v 








135 




cys 


Val 




Lys 


Met 


Val He 


Trp 












150 




Lys 


Val 


Val 


Glu 


Ser 


Ala Lys 


Ala 








165 






Val 


Asp 


Gin 


Lys 


Cys 


Lys Ser 


Ser 








180 








He 


Val 


Thr 


Ser 


Asn 


Thr Asn 


Met 






195 








200 


Thr 


Thr 


Phe 


Glu 


His 


Gin Gin 


Pro 




210 








215 




Glu 


Leu 


Thr 


Arg Arg Leu Asp His 


225 










230 




Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg Trp 










245 






Glu 

« 


His 


Glu 


Phe 


Tyr 


Val Lys 


Lys 








260 








Pro 


Ser 


Asp 


Ala 


Asp 


He Ser 


Glu 






275 








280 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 




290 








295 




Arg 


Tyr 


Gin 


Asn 


Lys 


Cys Ser Arg 


305 










310 




Phe 


Pro 


Cys 


Arg 


Gin 


Cys Glu Arg 










325 






Phe 


Thr 


His 


Gly Gin Lys Asp Cys 








340 








Ser 


Gin 


Pro 


Val 


Ser 


Val Val 


Lys 






355 








360 


He 


His 


His 


He 


Met 


Gly Lys 


Val 




370 








375 




Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 


Asp 


385 










390 




<210> 263 










<211> 536 










<212> PRT 










<213> Artificial Sequence 




<220> 












<223> Mutant rep protein: rep68 


<400> 263 










Thr 


Ala 


Gly 


Phe 


Tyr 


Glu He 


Val 


1 








5 






Glu 


His 


Leu 


Pro 


Gly 


He Ser 


Asp 








20 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro Pro 


Asp 






35 








40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr Val 


Ala 




50 








55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val Ser 


Lys 


65 










70 




Gin 


Phe 


Glu 


Lys 


Gly 


Glu Ser 


Tyr 










85 






Thr 


Thr 


Gly 


Val 


Lys 


Ser Met 


Val 








100 








Arg 


Glu 


Lys 


Leu 


He 


Gin Arg 


He 



Glu 


Ala 


He 


Ala 


His 
125 


Thr 


Val 


Pro 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe Asn Asp 








140 










Trp 


Glu 


Glu Gly 


Lys 


Met 


Thr 


Ala 






155 










160 


He 


Leu 


Gly Gly 


Ser 


Lys 


Val 


Arg 




170 










175 




Ala 


Gin 


He Asp 


Pro 


Thr 


Pro 


Val 


185 










190 






Cys 


Ala 


Val 


He 


Asp Gly Asn 


Ser 










205 








Leu 


Gin 


Asp 


Arg 
220 


Met 


Phe 


Lys 


Phe 


Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 






235 










240 


Ala 


Lys 
250 


Asp 


His 


Val 


Val 


Glu 
255 


Val 


Gly Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


265. 










270 






Pro 


Lys 


Arg 


Val 


Arg 
285 


Glu 


Ala 


Val 


Glu 


Ala 


Ser 


He 


Asn Tyr Ala Asp 








300 










His 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 






315 










320 


Met 


Asn 
330 


Gin 


Asn 


Ser 


Asn 


He 
335 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 


345 








350 






Lys 


Ala 


Tyr 


Gin 


Lys 
365 


Leu 


Cys 


Tyr 


Pro Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 








380 










Cys 


He 


Phe 


Glu 


Gin 










395 













511 GCA 



He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


2S 










30 






Ser Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 










45 








Glu 


Lys 


Leu 


Gin 


Arg Asp 


Phe 


Leu 








60 










Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 




Leu Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 










110 






Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 
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115 








120 




Pro 


Asn Trp Phe 


A±a 


Val 


Thr 


Lys 


Thr 




130 








135 








Asn 


Lys 


Val Val 


Asp 


Glu 


Cys 


Tyr 


He 










150 








Thr 


Gin 


Pro Glu 


Leu 


Gin Trp 


Ala 


Trp 








165 










Ser 


Ala Cys Leu 


Asn 


Leu 


Thr 


Glu Arg 






180 










185 


Leu 


Thr 


His Val 


Ser 


Gin 


Thr 


Gin 


Glu 






195 








200 




Pro 


Asn 


Ser Asp 


Ala 


Pro 


Val 


He 


Arg 




210 






215 






Met 


Glu 


Leu Val 


Gly 


Trp 


Leu 


Val 


Asp 


225 








230 








Gin 


Trp 


He Gin 


Glu 


Asp 


Gin 


Ala 


Ser 






245 










Ser 


Asn 


Ser Arg 


Ser 


Gin 


He 


Lys 


Ala 






260 










265 


lie 


Met 


Ser Leu 


Thr 


Lys 


Thr 


Ala 


Pro 






275 






280 




Pro 


Val 


Glu Asp 


He 


Ser 


Ser 


Asn Arg 




290 






295 






Asn 


Gly Tyr Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


305 








310 








Thr 


Lys 


Lys Phe 


Gly 


Lys 


Arg 


Asn 


Thr 








325 










Thr 


Thr Gly Lys 


Thr 


Asn 


He 


Ala 


Glu 






340 










345 


Phe 


Tyr Gly Cys 


Val 


Asn Trp 


Thr Asn 






355 








360 




Cys 


Val 


Asp Lys 


Met 


Val 


He 


Trp 


Trp 




370 








375 






Lys 


Val 


Val Glu 


Ser 


Ala 


Lys 


Ala 


He 


385 








390 








Val 


Asp Gin Lys 


Cys 


Lys 


Ser 


Ser 


Ala 








405 










He 


Val 


Thr Ser 


Asn 


Thr 


Asn 


Met 


Cys 






420 










425 


Thr 


Thr 


Phe Glu 


His 


Gin 


Gin 


Pro 


Leu 






435 








440 




Glu 


Leu 


Thr Arg 


Arg 


Leu Asp 


His 


Asp 




450 








455 






Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg 


Trp Ala 


465 








470 








Glu 


His 


Glu Phe 


Tyr 


Val 


Lys 


Lys Gly 








485 










Pro 


Ser 


Asp Ala 


Asp 


He 


Ser 


Glu 


Pro 






500 








505 


Ala 


Gin 


Pro Ser 


Thr 


Ser Asp 


Ala 


Glu 






515 








520 




Arg 


Leu Ala Arg Gly 


His 


Ser 


Leu 




530 








535 







<210> 264 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 511 



PCT/IB02/04087 
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125 



Arg Asn 


Gly Ala 




Va.Ly 








140 










Pro 


Asn 


Tyr 


Leu 


lieu 


rxO 


jjys 




155 








160 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 




Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 










190 






Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 






205 








Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 






220 










Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 




235 










240 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


250 










255 




Ala 


Leu 


Asp 


Asn 


Ala 


Gly 


Lys 










270 






Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 








285 








He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 






300 










Ser 


Val 


Phe 


Leu 


Gly 


Trp 


TV 1 — 

Ala 




315 










^k. /*v 

320 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


330 










335 




Ala 


He 


Ala 


His 


Thr 


vai. 


Pro 










350 






Glu 


Asn 


Phe 


Pro 


Phe 


Asn 


Asp 








365 








Glu 


Glu 


Gly 


Lys 


Met 


Thr 


Ala 






380 










Leu 


Gly 


Gly 


Ser 


Lys 


Val 


Arg 




395 










400 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


410 








415 




Ala 


Val 


He 


Asp 


Gly 


Asn 


Ser 










430 






Gin Asp 


Arg 


Met 


Phe 


Lys 


Phe 








445 








Phe Gly 


Lys 


Val 


Thr 


Lys 


Gin 






460 










Lys 


Asp 


His 


Val 


Val 


Glu 


Val 


475 










480 


Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


490 










495 




Lys 


Arg 


Val 


Arg 


Glu 


Ala 


Val 








510 






Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 



525 



GCA 
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<400> 264 




VJJ-L LI 


JJCU V cLX 


X 






Gin 


Trp 


xie Cain 




2 0 


Ser 


Asn 


Ser Arg 






35 


lie 


Met 


Ser Leu 




50 




Pro 


Val 


Glu Asp 


65 






Asn 


Gly 


Tyr Asp 


Thr 


Lys 


Lys Phe 






100 


Thr 


Thr 


Gly Lys 






115 


Phe 


Tyr 


Gly Cys 




130 




Cys 


Val 


Asp Lys 


145 






Lys 


Val 


Val Glu 


Val 


Asp 


Gin Lys 






180 


He 


Val 


Thr Ser 






195 


Thr 


Thr 


Phe Glu 




210 




Glu 


Leu 


Thr Arg 


225 






Glu 


Val 


Lys Asp 


Glu 


His 


Glu Phe 






260 


Pro 


Ser 


Asp Ala 






275 


Ala 


Gin 


Pro Ser 




290 




Arg 


Leu 


Ala Arg 


305 




• 



Gly Trp Leu Val 
5 

Glu Asp Gin Ala 

Ser Gin He Lys 

40 

Thr Lys Thr Ala 
55 

He Ser Ser Asn 
70 

Pro Gin Tyr Ala 
85 

Gly Lys Arg Asn 

Thr Asn He Ala 

120 

Val Asn Trp Thr 
135 

Met Val He Trp 
150 

Ser Ala Lys Ala 
165 

Cys Lys Ser Ser 

Asn Thr Asn Met 

200 

His Gin Gin Pro 
215 

Arg Leu Asp His 
230 

Phe Phe Arg Trp 
245 

Tyr Val Lys Lys 

Asp He Ser Glu 

280 

Thr Ser Asp Ala 
295 

Gly His Ser Leu 
310 



Asp Lys Gly He 
10 

Ser Tyr He Ser 
25 

Ala Ala Leu Asp 

Pro Asp Tyr Leu 

60 

Arg He Tyr Lys 
75 

Ala Ser Val Phe 
90 

Thr He Trp Leu 
105 

Glu Ala He Ala 

Asn Glu Asn Phe 

140 

Trp Glu Glu Gly 
155 

He Leu Gly Gly 
170 

Ala Gin He Asp 
185 

Cys Ala Val He 

Leu Gin Asp Arg 

220 

Asp Phe Gly Lys 
235 

Ala Lys Asp His 
250 

Gly Gly Ala Lys 
265 

Pro Lys Arg Val 

Glu Ala Ser He 

300 



Thr Ser Glu Lys 
15 

Phe Asn Ala Ala 
30 

Asn Ala Gly Lys 
45 

Val Gly Gin Gin 

He Leu Glu Leu 

80 

Leu Gly Trp Ala 
95 

Phe Gly Pro Ala 
110 

His Thr Val Pro 
125 

Pro Phe Asn Asp 

Lys Met Thr Ala 

160 

Ser Lys Val Arg 
175 

Pro Thr Pro Val 
190 

Asp Gly Asn Ser 
205 

Met Phe Lys Phe 

Val Thr Lys Gin 

240 

Val Val Glu Val 
255 

Lys Arg Pro Ala 
270 

Arg Glu Ala Val 
285 

Asn Tyr Ala Asp 



<210> 265 
<211> 621 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep78 512 GCT 



<400> 265 

Thr Ala Gly Phe Tyr Glu He Val 

1 5 
Glu His Leu Pro Gly He Ser Asp 

20 

Lys Glu Trp Glu Leu Pro Pro Asp 

35 40 
Glu Gin Ala Pro Leu Thr Val Ala 

50 55 
Thr Glu Trp Arg Arg Val Ser Lys 
65 70 



He 


Lys 
10 


Val 


Pro 


Ser 


Asp 


Leu 
15 


Asp 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 






Ser 


Asp Met 


Asp 


Leu 


Asn 


Leu 


He 










45 








Glu 


Lys 


Leu Gin Arg 


Asp 


Phe 


Leu 








60 










Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 



75 80 
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Gin 


Phe 


Glu 


Lys 


Thr 


Thr 




vax 








100 


Arg Glu 


Lys 


Leu 






lie 

115 




Pro 


Asn 


Trp 


Pne 




130 






Asn 


Lys 


Val 


Val 


145 








Thr 


Gin 


Pro 


Glu 


Ser Ala 


Cys 


Leu 








180 


Leu 


Thr 


__ 4 

His 


Val 






195 




Pro 


Asn 


Ser 


Asp 




210 






Met 


Glu 


Leu 


Val 


225 








Gin 


Trp 


He 


Gin 


Ser 


Asn 


Ser 


Arg 








260 


lie 


Met 


Ser 


Leu 






275 




Pro 


Val 


Glu 


Asp 




290 






Asn . Gly 


Tyr 


Asp 


305 








Thr 


Lys 


Lys 


Phe 


Thr 


Thr 


Gly 


Lys 








340 


Phe 


Tyr 


Gly 


Cys 






ICC 




Cys 


Val 


Asp 


Lys 




370 






Lys 


Val 


Val 


Glu 


385 








Val Asp 


Gin 


Lys 


He 


Val 


Thr 


Ser 








420 


Thr 


Thr 


Phe 


Glu 






435 




Glu 


Leu 


Thr 


Arg 




450 






Glu 


Val 


Lys 


Asp 


465 








Glu His 


Glu 


Phe 


Pro 


Ser 


Asp 


Ala 








500 


Ala 


Gin 


Pro 


Ser 






515 




Arg Tyr 


Gin 


Asn 




530 






Phe 


Pro 


Cys 


Arg 


545 








Phe 


Thr 


His 


Gly 



Gly Glu Ser Tyr 
85 

Lys Ser Met Val 

He Gin Arg He 

120 

Ala Val Thr Lys 
135 

Asp Glu Cys Tyr 
150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 

200 

Ala Pro Val He 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin He Lys 

Thr Lys Thr Ala 

280 

He Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn He Ala 

Val Asn Trp Thr 

360 

Met Val He Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 

440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp He Ser Glu 

Thr Ser Asp Ala 

520 

Lys Cys Ser Arg 
535 

Gin Cys Glu Arg 
550 

Gin Lys Asp Cys 



Phe 


His 


Met His 




90 






Glv 


Aircr Phe 

n i ■ rue 


105 






Tyr 


Arg 


Gly He 


TVs *v 
1 111. 










14 u 


lie 


riO 










*P _- _r_ 

Trp 


inr 


Asn wet 




1 /u 




Arg 


.uys 


ATy JjcU 


185 






Glu 


Gin 


Asn Lys 


Arg 


Ser 


Lys inr 








Asp 


Lys 


Gly lie 








Ser 


Tyr 


lie ber 




OCA 




Ala 


Aia 


lieu Asp 


265 






Pro 


Asp 


Tyr LeU 


Arg 


lie 


lyr i»ys 








Aia 




vai fne 






--> X J 


rpl_ 


lie 


t **** 1 1 
lXp lieu 




ft 




LrJ. U. 


AXEL 


lie Ala 


345 






Asn 


Glu 


Asn Phe 


irp 


bill 


vjiu \jj.y 






■Jon 


lie 


lieu 


Vjiy vjj.y 








Ala 


Gin 


He Asp 




410 




Cys 


Ala 


Val He 


425 






Leu 


Gin 


Asp Arg 


Asp 


Phe 


Gly Lys 






460 


Ala 


Lys 


Asp His 






475 


Gly 


Gly 


Ala Lys 




490 




Pro 


Lys 


Arg Val 


505 






Glu 


Ala 


Ser He 


His 


Val 


Gly Met 






540 


Met 


Asn 


Gin Asn 






555 


Leu 


Glu 


Cys Phe 



Val Leu Val Glu 
95 

Leu Ser Gin He 
110 

Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 

160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 

240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 

400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Ala 
510 

Asn Tyr Ala Asp 
525 

Asn Leu Met Leu 

Ser Asn He Cys 

560 

Pro Val Ser Glu 
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565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 " 585 * 590 

lie His His lie Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys lie Phe Glu Gin 
610 615 620 

<210> 266 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 512 GCT 



<400> 266 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu Val 


Asp Lys Gly He 


Thr Ser Glu 


iiyo 


1 








5 






10 


15 




Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin Ala 


Ser Tyr He Ser 


Phe Asn Ala 


Ala 
Ala 






20 








25 


30 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He Lys 


Ala Ala Leu Asp Asn Ala Gly 


liys 






35 








40 




45 




He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr Ala 


Pro Asp Tyr Leu 


Val Gly Gin 


Gin 




50 










55 


60 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser Asn 


Arg He Tyr Lys 


He Leu Glu 


Leu 


65 










70 




75 




80 


Asn Gly Tyr 


Asp 


Pro 


Gin Tyr Ala Ala Ser Val Phe 


Leu Gly Trp 


Ala 










85 






90 


95 




Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg Asn 


Thr He Trp Leu Phe Gly Pro 


Ala 








100 








105 


110 




Thr 


Thr Gly 


Lys 


Thr 


Asn 


He Ala 


Glu Ala He Ala 


His Thr Val 


Pro 






115 






120 




125 




Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp Thr 


Asn Glu Asn Phe 


Pro Phe Asn 


Asp 




13 0 










135 


140 






Cys 


Val 


Asp 


Lys 


Met 


Val 


He Trp Trp Glu Glu Gly Lys Met Thr 


Ala 


145 










150 




155 




160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys Ala 


He Leu Gly Gly 


Ser Lys Val 


Arg 










165 






170 


175 




Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser Ser 


Ala Gin He Asp 


Pro Thr Pro 


Val 








180 








185 


190 




He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn Met 


Cys Ala Val He Asp Gly Asn 


Ser 






195 








200 




205 




Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin Pro 


Leu Gin Asp Arg 


Met Phe Lys 


Phe 




210 










215 


220 




Glu 


Leu 


Thr 


Arg Arg 


Leu Asp His 


Asp Phe Gly Lys 


Val Thr Lys 


Gin 


225 










230 




235 




240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg Trp Ala Lys Asp His 


Val Val Glu 


Val 










245 






250 


255 




Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys Lys 


Gly Gly Ala Lys 


Lys Arg Pro 


Ala 








260 








265 


270 




Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser Glu 


Pro Lys Arg Val 


Arg Glu Ser 


Ala 






275 








280 




285 




Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp Ala 


Glu Ala Ser He Asn Tyr Ala 


Asp 




290 










295 


300 






Arg Tyr 


Gin 


Asn Lys 


Cys 


Ser Arg His Val Gly Met 


Asn Leu Met 


Leu 


305 










310 




315 




320 


Phe 


Pro 


Cys 


Arg Gin 


Cys 


Glu Arg 


Met Asn Gin Asn 


Ser Asn He 


Cys 










325 






330 


335 




Phe 


Thr 


His 


Gly Gin 


Lys 


Asp Cys 


Leu Glu Cys Phe 


Pro Val Ser 


Glu 








340 






345 


350 
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Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

lie His His lie Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys lie Phe Glu Gin 
385 390 ^ * 395 

<210> 267 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 512 GOT 
<400> 267 

Thr Ala Gly Phe Tyr Glu lie Val lie Lys Val Pro Ser Asp Leu Asp 

1 5 10 15 

Glu His Leu Pro Gly lie Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu lie 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 * 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe . Leu Ser Gin lie 

100 105 110 

Arg Glu Lys Leu lie Gin Arg lie Tyr Arg Gly He Glu Pro Thr Leu 

115 120 * 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 ~ 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 ~ " 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 
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355 










360 




365 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp Trp Glu Glu Gly Lys Met Thr Ala 




370 










375 






380 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He Leu 


Gly Gly Ser Lys Val Arg 


385 










390 








395 400 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala Gin 


He Asp Pro Thr Pro Val 










405 








410 


415 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys Ala 


Val He Asp Gly Asn Ser 








420 










425 


430 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg Met Phe Lys Phe 






435 










440 




445 


Glu 


Leu 


Thr 


Arg Arg 


Leu 'Asp 


His 


Asp Phe 


Gly Lys Val Thr Lys Gin 




450 










455 






460 


Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg 


Trp Ala Lys 


Asp His Val Val Glu Val 


465 










470 








475 480 


Glu 


His 


Glu 


Phe 


Tyr Val 


Lys 


Lys 


Gly Gly Ala Lys Lys Arg Pro Ala 










485 








490 


495 


Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro Lys 


Arg Val Arg Glu Ser Ala 








500 










505 


510 


Ala 


Gin 


Pro 


Ser Thr Ser Asp 


Ala 


Glu Ala 


Ser He Asn Tyr Ala Asp 






515 










520 




525 


Arg 


Leu 


Ala 


Arg Gly His 


Ser 


Leu 








530 










535 









<210> 268 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 512 GCT 



<400> 268 



Met 


Glu 


Leu 


Val 


Gly Trp 


Leu 


Val 


Asp 


Lys 


Gly He Thr 


Ser Glu Lys 


1 








5 










10 




15 


Gin 


Trp 


He 


Gin 


Glu Asp 


Gin 


Ala 


Ser 


Tyr 


He Ser Phe 


Asn Ala Ala 








20 










25 




30 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu Asp Asn Ala Gly Lys 






35 










40 






45 




He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp 


Tyr Leu Val 


Gly Gin Gin 




50 










55 








60 


Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


He 


Tyr Lys He 


Leu Glu Leu 


65 










70 










75 


80 


Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val Phe Leu Gly Trp Ala 










85 










90 




95 


Thr 


Lys 


Lys 


Phe 


Gly Lys 


Arg 


Asn 


Thr 


He 


Trp Leu Phe 


Gly Pro Ala 








100 










105 




110 


Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala 


He Ala His 


Thr Val Pro 






115 










120 






125 




Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu 


Asn Phe Pro 


Phe Asn Asp 




130 










135 








140 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp 


Glu Glu Gly Lys 


Met Thr Ala 


145 










150 










155 


160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu 


Gly Gly Ser 


Lys Val Arg 










165 










170 




175 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 


Gin 


lie Asp Pro 


Thr Pro Val 








180 










185 






190 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 


Ala 


Val He Asp 


Gly Asn Ser 






195 










200 




205 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg Met 


Phe Lys Phe 




210 










215 








220 
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Glu 


Leu 


Thr Arg Arg 


Leu Asp 


His 


Asp 


Phe 


Gly 


Lys 


Val Thr Lys Gin 


225 










230 










235 




240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe Arg 


Trp 


Ala 


Lys 


Asp 


His 


Val Val Glu Val 






245 










250 






255 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly 


Ala 


Lys 


Lys Arg Pro Ala 








260 








265 








270 


Pro 


Ser 


Asp Ala Asp 


lie 


Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg Glu Ser Ala 






275 










280 










285 


Ala 


Gin 


Pro 


Ser 


Thr 


Ser Asp 


Ala 


Glu 


Ala 


Ser 


He Asn Tyr Ala Asp 




290 










295 










300 




Arg 


Leu 


Ala Arg Gly His 


Ser 


Leu 












305 










310 
















<210> 269 






















<211> 621 




















• 


<212> PRT 






















<213> Artificial Sequence 














<220> 
























<223> Mutant rep protein: rep78 


516 


GCG 








<400> 269 






















Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser Asp Leu Asp 


1 






5 










10 






15 


Glu 


His 


Leu 


Pro 


Gly 


lie 


Ser 


Asp 


Ser 


Phe 


Val 


Asn 


Trp Val Ala Glu 








20 








25 








30 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp 


Met 


Asp 


Leu Asn Leu He 




35 










40 










45 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu 


Gin 


Arg Asp Phe. Leu 




50 










55 










60 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu Phe Phe Val 


65 






70 










75 




80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val Leu Val Glu 








85 










90 






95 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu Gly 


Arg 


Phe 


Leu Ser Gin He 






100 








105 








110 


Arg 


Glu 


Lys 


Leu 


lie 


Gin 


Arg 


He 


Tyr Arg 


Gly 


He 


Glu Pro Thr Leu 




115 










120 










125 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 


Arg 


Asn 


Gly Ala Gly Gly Gly 




130 








135 










140 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn 


Tyr 


Leu Leu Pro Lys 


145 






150 










155 




160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu Gin Tyr Leu 










165 






170 






175 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


Arg 


Leu 


Val Ala Gin His 






180 










185 








190 


Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin 


Asn 


Lys 


Glu Asn Gin Asn 






195 










200 










205 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys 


Thr 


Ser Ala Arg Tyr 




210 










215 










220 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr Ser Glu Lys 


225 










230 










235 




240 


Gin 


Trp 


lie 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe Asn Ala Ala 








245 








250 






255 


Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp Asn Ala Gly Lys 








260 










265 








270 


lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp 


Tyr 


Leu 


Val Gly Gin Gin 






275 








280 










285 


Pro 


Val 


Glu 


Asp 


lie 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He Leu Glu Leu 




290 








295 










300 




Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 


Phe Leu Gly Trp Ala 
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305 










310 






315 








320 


Thr 


Lys 


Lys 


Phe Gly Lys Arg Asn 


Thr He Trp Leu 


Phe Gly 


Pro 


Ala 






325 








330 






335 




Thr 


Thr 


Glv 




Thr 


Asn 


He 


Ala 


Glu Ala He Ala 


His 


Thr 


Val 


Pro 






340 










345 




350 






Phe 


Tvr 


Gly 




Val 




Trp 


Thr 


Asn Glu Asn Phe 


Pro 


Phe 


Asn 


Asp 




355 








360 




365 








Cvs 

V» Jf w 


Val 


Asd 






Val 

V d-i- 


He 


Trp 


Trp Glu Glu Gly Lys 


Met 


Thr 


Ala 


370 






375 




380 










T.VR 


Val 


Val 


Glu 


Ser 


Ala 


Lys Ala 


He Leu Gly Gly Ser Lys 


Val 


Arg 


385 










390 






395 








400 


V Ct-L. 




Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala Gin He Asp 


Pro 


Thr 


Pro 


Val 






405 








410 






415 




Tie 


V d JL 


Thr* 

X XX-L 


Ser 


Asn 


Thr 


Asn 


Met 


Cys Ala Val He Asp Gly 


Asn 


Ser 








420 










425 




430 






TVi t* 

XXIX 


TVi t* 


xr tic: 


Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg 


Met 


Phe 


Lys 


Phe 






435 










440 




445 








V9X U 


uc u , 


IliX 


Arg 


Arg 


Leu 


Asp 


His 


Asp Phe Gly Lys 


Val 


Thr 


Lys 


Gin 




450 








455 




460 










Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 


Ala Lys Asp His 


Val 


Val 


Glu 


Val 


465 






470 






475 








480 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 


Gly Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 










485 








490 






495 




Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 


Pro Lys Arg Val Arg 


Glu 


Ser 


Val 






500 








505 




510 






Ala 


Gin 


Pro 


Ala 


Thr 


Ser 


Asp 


Ala 


Glu Ala Ser He 


Asn 


Tyr 


Ala 


Asp 






515 








520 




525 








Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg 


His Val Gly Met 


Asn 


Leu 


Met 


Leu 


530 










535 




540 










Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu Arg 


Met Asn Gin Asn 


Ser 


Asn 


He 


Cys 


545 






550 






555 








560 


Phe 


Thr 


His 


Gly Gin Lys Asp Cys 


Leu Glu Cys Pke 


Pro 


Val 


Ser 


Glu 










565 








570 






575 




Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys Ala Tyr Gin 


Lys 


Leu 


Cys 


Tyr 








580 








585 




590 






lie 


His 


His 


lie 


Met 


Gly Lys 


Val 


Pro Asp Ala Cys 


Thr 


Ala 


Cys 


Asp 






595 










600 




605 








Leu 


Val 


Asn 


Val 


Asp 


Leu Asp Asp 


Cys He Phe Glu 


Gin 










610 










615 




620 











<210> 270 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 516 GCG 



<400> 270 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp Lys Gly He Thr Ser 


Glu 


Lys 


1 








5 






10 


15 




Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser Tyr He Ser Phe Asn 


Ala 


Ala 






20 








25 30 






Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala Ala Leu Asp Asn Ala 


Gly Lys 






35 








40 


45 






He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp Tyr Leu Val Gly 


Gin 


Gin 




50 








55 




60 






Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg He Tyr Lys He Leu 


Glu 


Leu 


65 








70 






75 




80 


Asn Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr Ala 


Ala Ser Val Phe Leu Gly 


Trp 


Ala 








85 








90 


95 
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Thr 


Lys 


Lys 


Phe 


Gly Lys Arg Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly Pro Ala 




100 








105 










110 






Thr 


Thr 


Gly Lys 


Thr 


Asn 


He Ala 


Glu 


Ala 


He 


Ala 


His 


Thr 


Val 


Pro 






115 








120 










125 








Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 




130 










135 








140 










Cvs 


Val 


Asp 


Lys 


Met 


Val 


He Trp 


Trp 


Glu Glu Gly 


Lys 


Met 


Thr 


Ala 


145 








150 








155 










-1- O \J 


T,VS 


Val 


Val 


Glu 


Ser 


Ala 


Lys Ala 


He 


Leu Gly Gly 


Ser Lys 


Val 










165 








170 










175 




V C* J>- 


*%SSJJ 


Gin 


Lys 


Cys 


Lys 


Ser Ser 


Ala 


Gin 


He Asp 




Thr 


Pro 


Val 






180 








185 










190 






Tie 

Jt. JL w 


Val 


Thr 


Ser 


Asn 


Thr 


Asn Met 


Cys 


Ala 


Val 


He 


Asp 


Gly Asn 


Ser 






195 








200 










205 










THir 


Phe 


Glu 


His 


Gin 


Gin Pro 


Leu Gin Asp Arg 




Phe 


Lys 


Phe 




210 










215 








220 










Glu 


Leu 


Thr Arg 


Arg 


Leu Asp His 


Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 


225 










230 








235 










240 


Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg Trp 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 










245 








250 










255 




Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys Lys 


Gly Gly Ala Lys 


Lys 


Arg 


Pro 


Ala 








260 








265 










270 






Pro 


Ser 


Asp 


Ala 


Asp 


lie 


Ser Glu 


Pro 


Lys Arg 


Val 


Arg 


Glu 


Ser 


Val 






275 








260 










285 








Ala 


Gin 


Pro 


Ala 


Thr 


Ser Asp Ala 


Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 




290 










295 








300 










Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser Arg 


His 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 


305 








310 








315 










320 


Phe 


Pro 


Cys 


Arg 


Gin Cys Glu Arg 


Met 


Asn 


Gin Asn 


Ser 


Asn 


He 


Cys 






325 








330 










335 




Phe 


Thr 


His Gly 


Gin 


Lys 


Asp Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 








340 








345 










350 






Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val Lys 


Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 






355 








360 










365 








lie 


His 


His 


lie 


Met 


Gly Lys Val 


Pro 


Asp 


Ala 


Cys 


Thr 


Ala 


Cys 


Asp 




370 










375 








380 










Leu 


Val 


Asn 


Val 


Asp 


Leu Asp Asp 


Cys 


-He 


Phe 


Glu 


Gin 








385 










390 








395 












<210> 271 


























<211> 536 


























<212> PRT 


























<213> Artificial Sequence 


















<220> 




























<223> Mutant rep protein: rep68 


516 


GCG 














<400> 271 










lie 
















Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He Val 


Lys 


Val 


Pro 


Ser Asp 


Leu Asp 


1 






5 








10 










15 




Glu His 


Leu 


Pro 


Gly 


He 


Ser Asp 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 








20 






25 










30 






Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro Asp 


Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 




35 








40 










45 








Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val Ala 


Glu 


Lys 


Leu 


Gin 


Arg Asp 


Phe 


Leu 




50 










55 








60 










Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 


65 




70 








75 










80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 








85 








90 










95 




Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met Val 


Leu Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 
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100 



Arc? 


Glu 


Lys Leu 


lie 


Gin Arg 


He 






115 








120 


Pro 


Asn 


Trp Phe 


Ala 


Val 


Thr Lys 




130 






135 




Asn 


Lvs 


Val Val 


Asp 


Glu 


Cys 


Tyr 


J. ** -3 








150 






Thr 


Gin 


Pro Glu Leu Gin Trp Ala 








165 








*ij ^ 


Ala 


Cys Leu 


Asn 


Leu 


Thr 


Glu 






180 












Thr 

x xii 


His Val 


Ser 


Gin 


Thr 


Gin 






195 








200 


IT x. 


noli 


Ser Asp 


Ala 


Pro 


Val 


He 










215 






Glu 


Leu Val 


Gly Trp 


Leu 


Val 


O 








230 






urlll 




lie Gin 


Glu Asp 


Gin Ala 






245 












Ser Arg 


Ser 


Gin 


lie 


Lys 






260 










Tie 

X J. s3 


Met 


Ser Leu 


Thr 


Lys 


Thr 


Ala 






275 








280 


IT J_ W 


Val 


Glu Asp 


lie 


Ser 


Ser 


Asn 




a -7 W 






295 




Sen 


Glv 


Tyr Asp 


Pro 


Gin Tyr Ala 


-J VJ 3 








310 






X 111. 




Lys Phe 


Gly 


Lys 


Arg Asn 








325 








Thr 

X 11 1 


Thr 

X 11^ 


Gly Lys 


Thr 


Asn 


lie 


Ala 






340 










Phe 


Tvr 


Gly Cys 


Val 


Asn Trp 


Thr 






355 








360 


Cys 


Val 


Asp Lys 


Met 


Val 


He 


Trp 




370 








375 




Lys 


Val 


Val Glu Ser Ala Lys Ala 


385 








390 






Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser 


Ser 








405 








lie 


Val 


Thr Ser 


Asn 


Thr 


Asn 


Met 






420 










Thr 


Thr 


Phe Glu 


His 


Gin 


Gin 


Pro 






435 








440 


Glu 


Leu 


Thr Arg Arg 


Leu Asp 


His 




450 








455 




Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg 


Trp 


465 








470 






Glu 


His 


Glu Phe Tyr Val 


Lys 


Lys 








485 








Pro 


Ser 


Asp Ala Asp 


lie 


Ser 


Glu 






500 










Ala 


Gin 


Pro Ala 


Thr 


Ser Asp Ala 






515 








520 


Arg 


Leu 


Ala Arg Gly His 


Ser 


Leu 




530 








535 





<210> 272 
<211> 312 
<212> PRT 

<213> Artificial Sequence 



105 








110 






Tyr Arg Gly 


He 


Glu Pro 


Thr 


Leu 










125 






Thr Arg Asn 


Gly Ala Gly 


Gly 


Gly 








140 








He 


Pro 


noil 


Tyr 


Leu Leu 


Pro 


Lys 






j. j j 








160 


Trp 


Thr 


7\ C? t> 


Met 


Glu Gin 




-X-J*. — u 


170 








175 




Arg 


Lys 




Leu 


Val Ala 


Gin 


His 

HX •— ' 


185 








190 






Glu 


Gin 


Asn 


Lys 


Glu Asn 


Gin 


Rot-) 

ASH 








205 






Arg 


Ser 




Thr 


Ser Ala 


m y 


Tvr 








220 








Asp 


Lys 


*j±y 


He 


Thr Ser 


Glu 


T.vc 

XJ y « 






235 








240 


Ser 


Tyr 


He 


Ser 


Phe Asn 


Ala 


Ala 




250 








255 




Ala 


Ala 


Leu 


Asp 


Asn Ala 


Glv 




265 








270 






Pro Asp 


Tyr 


Leu 


Val Gly 


Gin 


Gin 

u±ll 










285 






Arg 


He 


Tyr 


Lys 


He Leu 


Gl u 










300 








Ala 


Ser 


Val 


Phe 


Leu Gly 


Trri 

X X 


Ala 

mm Ji (A 






315 








320 


Thr 


He 


Trp 


Leu Phe Gly 


Pro 


Ala 




330 






335 




Glu 


Ala 


He 


Ala 


His Thr 


Val 


Pro 


345 








350 






Asn 


Glu 


Asn 


Phe 


Pro Phe 


XV911 












365 






Trp 


Glu 


Glu 


Gly Lys Met 


Thr 


Ala 








380 








He 


Leu 


Gly 


Gly Ser Lys 


Val 


Arg 






395 








400 


Ala 


Gin 


He 


Asp 


Pro Thr 


Pro 


Val 




410 








415 




Cys 


Ala 


Val 


He Asp Gly 


Asn 


Ser 


425 








430 






Leu Gin Asp 


Arg Met Phe 


Lys 


Phe 










445 






Asp 


Phe 


Gly 


Lys 


Val Thr 


Lys 


Gin 








460 








Ala 


Lys 


Asp 


His 


Val Val 


Glu 


Val 




475 








480 


Gly Gly Ala 


Lys 


Lys Arg 


Pro 


Ala 




490 








495 




Pro 


Lys 


Arg 


Val 


Arg Glu 


Ser 


Val 


505 








510 






Glu 


Ala 


Ser 


He Asn Tyr 


Ala 


Asp 










525 
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<220> 

<223> Mutant rep protein: rep40 516 GCG 



<400> 272 



Met 


Glu. 


Leu 


Val 


Gly Trp 
5 


Leu 


Val 


1 
Gin 


Trp 


He 


Gin 


Glu Asp 


Gin 


Ala 








20 










Ser 


Asn 


Ser Arg 


Ser 


Gin 


Tie 


T,vQ 

XJ jr O 






35 










40 


He 


Met 


Ser 


Leu 


Thr 


Lys 


X IIX 


/via 




50 














Pro 


Val 


Glu Asp 


He 


Ser 


OCX 


HSU 


65 










70 






Asn Gly 


Tyr Asp 


Pro 


Gin 


Tyr 


Axa 










85 








Thr Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


HSU 








100 










Thr Thr Gly Lys 


Thr 


Asn 


lie 


Ala 






115 










120 


Phe 


Tyr Gly Cys 


Val 


Asn 


Trp 


Thr 




130 










135 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


145 










150 






Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 








165 








Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 








180 










He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 






195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp 










245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp 


Ala 


Asp 


He 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ala 


Thr 


Ser 


Asp 


Ala 




290 










295 




Arg 


Leu Ala Arg 


Gly His 


Ser 


Leu 


305 










310 







<210> 273 
<211> 621 
<212> PRT 

<213> Artificial Sequence 



A9^ 


XJjr O 

10 


Glv 


He 


Thr 


Ser 


Glu 
15 


Lys 


Cot* 
OCX 


ryir 


Tie* 
X xc 


Ser 


Phe 


Asn 


Ala 


Ala 


25 








30 






TV 1 -j 
Hid 


nxa 


xjc u 


Asp Asn Ala Gly Lys 










45 








XT i QJ 




X X 


Leu 


Val 


Gly Gin Gin 








60 










Arg 


He 


xyr 


Lys 


He 


Leu 


Glu 


Leu 




75 










80 


Ala 


Ser 


Val 


Phe Leu Gly Trp 


Ala 




90 










95 




Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 


105 








110 






Glu 


Ala 


He 


Ala 


His 
125 


Thr 


Val 


Pro 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn Asp 








140 










Trp 


Glu 


Glu 


Gly Lys 


Met 


Thr 


Ala 




155 










160 


He 


Leu 


Gly 


Gly Ser 


Lys 


Val 


Arg 




170 








175 




Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 


185 










190 






Cys 


Ala 


Val 


He Asp Gly Asn 


Ser 








205 








Leu 


Gin 


Asp 


Arg 
220 


Met 


Phe 


Lys 


Phe 


Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 




235 










240 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




250 










255 


Ala 


Gly Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


265 










270 






Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 


Val 








285 








Glu 


Ala 


Ser 


He 


Asn Tyr 


Ala 


Asp 



300 



<220> 

<223> Mutant rep protein: rep78 517 GCT 



<400> 273 

Thr Ala Gly Phe Tyr Glu He Val 

1 5 
Glu His Leu Pro Gly He Ser Asp 

20 

Lys Glu Trp Glu Leu Pro Pro Asp 

35 40 
Glu Gin Ala Pro Leu Thr Val Ala 



He Lys Val Pro Ser Asp Leu Asp 

10 15 
Ser Phe Val Asn Trp Val Ala Glu 
25 30 
Ser Asp Met Asp Leu Asn Leu He 

45 

Glu Lys Leu Gin Arg Asp Phe Leu 



WO 03/018820 



PCT/IB02/04087 





50 








55 




Thr 


Glu Trp Arg Arg 


Val 


Ser 


Lys 


65 








70 






Gin 


Phe 


Glu Lys 


Glv 


Glu 


Ser 


Tyr 






85 








Tlrr* 

^ All 


Thr Gly Val 




Ser 


Met 


Val 


















GlU 


L»ys Lieu 


1IC 


Gin Arg 


He 




115 








120 


r JL 


Asn 


Trp Phe 


nla 


Val 


Thr 


Lvs 




130 






135 




Sen 
Moll 


Lys 


Val Val 


ASp 


Glu 


Cys 


Tvr 


145 






150 






"Tl'U— - 

±HX 


Gin 


Pro Glu 


bell 


Gin Trp 


Ala 








ID J 








O a -k* 


Ala 


Cys Leu 


nSIl 


Leu 


Thr 


Glu 






180 










-LIC LI 


Thr 


His Val 


ber 


Gin 


Thr 


Gin 






195 








200 


TP) "v- s~\ 


Asn 


Ser Asp 




Pro 


Val 


He 




210 






215 




I'ic L. 


Glu 


Leu Val 


v»xy 


Trp 


Leu 


Val 


A A -J 








230 






/""I I — , 


Trp 


He Gin 


olll 


Asp 


Gin 


Ala 






OA t% 








C A >~ 


Asn 


Ser Arg 




Gin 


He 


Lvs 






260 










lie 


Met 


Ser Leu 


Thr 


Lys 


Thr 


Ala 






275 








280 


XT X U 


Val 


Glu Asp 


He 


Ser 


Ser 


Asn 




290 






295 






Gly 


Tyr Asp 


Pro 


Gin 


Tyr 


Ala 


305 








310 






Thr 


Lys 


Lys Phe 


Gly 


Lys 


Arg 


Asn 






325 








Thr 


Thr Gly Lys 


Thr 


Asn 


He 


Ala 






340 










Phe 

rue 


Tyr Gly Cys 


Val 


Asn Trp 


Thr 






355 - 








360 




Val 


Asp Lys 


Met 


Val 


He 


Trp 


370 








375 




Lys 


Val 


Val Glu 


Ser 


Ala 


Lys 


Ala 


385 








390 






Val 


Asp Gin Lys 


Cys 


Lys 


Ser 


Ser 








405 








He 


Val 


Thr Ser 


Asn 


Thr 


Asn 


Met 






420 










Thr 


Thr 


Phe Glu 


His 


Gin 


Gin 


Pro 






435 








440 


Glu 


Leu Thr Arg Arg 


Leu 


Asp 


His 




450 








455 




Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg 


Trp 


465 








470 






Glu 


His 


Glu Phe 


Tyr 


Val 


Lys 


Lys 








485 








Pro 


Ser Asp Ala Asp 


He 


Ser 


Glu 






500 










Ala 


Gin 


Pro Ser 


Ala 


Ser Asp 


Ala 






515 








520 


Arg 


Tyr 


Gin Asn 


Lys 


Cys 


Ser 


Arg 


530 








535 





-321- 

60 



Ala 


Pro 


Glu Ala 
75 


Leu 


Phe 


Phe 


Val 
80 


Phe 


His 
90 


Met His 


Val 


Leu 


Val 
95 


Glu 


Leu 


Gly 


Arg Phe 


Leu 


Ser 


Gin 


He 


105 








110 






Tyr 


Arg 


Gly He 


Glu 


Pro 


Thr 


Leu 






125 








Thr 


Arg 


Asn Gly Ala 


Gly Gly Gly 






140 










He 


Pro 


Asn Tyr 
155 


Leu 


Leu 


Pro 


Lys 
160 


Trp 


Thr 


Asn Met 


Glu 


Gin 


Tyr 


Leu 


170 








175 




Arg 


Lvs 


Arg Leu 


Val 


Ala 


Gin 


His 


185 








190 






Glu 


Gin 


Asn Lys 


Glu 


Asn 


Gin 


Asn 






205 








Arg 


Ser 


Lys Thr 


Ser 


Ala 


Arg 


Tyr 




220 










Asp 


Lys 


Gly He Thr 


Ser 


Glu 


Lys 




235 








240 


Ser 


Tyr 
250 


He Ser 


Phe 


Asn 


Ala 
255 


Ala 


Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly 


Lys 


265 








270 






Pro 


Asp 


Tyr Leu 


Val 


Gly Gin Gin 






285 








Arg 


lie 


Tyr Lys 
300 


He 


Leu 


Glu 


Leu 


Ala 


Ser 


Val Phe 


Leu 


Gly Trp 


Ala 






315 








320 


Thr 


He 


Trp Leu 


Phe 


Gly 


Pro 


Ala 




330 






335 




Glu 


Ala 


He Ala 


His 


Thr 


Val 


Pro 


345 








350 






Asn 


Glu 


Asn Phe 


Pro 


Phe Asn Asp 








365 








Trp 


Glu 


Glu Gly 


Lys 


Met 


Thr 


Ala 




380 










He 


Leu 


Gly Gly 
395 


Ser 


Lys 


Val 


Arg 
400 


Ala 


Gin 


He Asp 


Pro 


Thr 


Pro 


Val 




410 






415 




Cys 


Ala 


Val He 


Asp 


Gly Asn 


Ser 


425 








430 






Leu 


Gin 


Asp Arg 


Met 
445 


Phe 


Lys 


Phe 


Asp 


Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 




460 










Ala 


Lys 


Asp His 


Val 


Val 


Glu 


Val 




475 








480 


Gly 


Gly 


Ala Lys 


Lys 


Arg 


Pro 


Ala 


490 








495 




Pro 


Lys 


Arg Val Arg 


Glu 


Ser 


Val 


505 






510 






Glu 


Ala 


Ser He 


Asn 


Tyr Ala Asp 








525 








His 


Val 


Gly Met 
540 


Asn 


Leu 


Met 


Leu 
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Phe Pro Cys Arg 
545 

Phe Thr His Gly 

Ser Gin Pro Val 

580 

He His His He 
595 

Leu Val Asn Val 
610 



Gin Cys Glu Arg 
550 

Gin Lys Asp Cys 
565 

Ser Val Val Lys 

Met Gly Lys Val 

600 

Asp Leu Asp Asp 
615 



Met Asn Gin Asn 
555 

Leu Glu Cys Phe 
570 

Lys Ala Tyr Gin 
585 

Pro Asp Ala Cys 

Cys He Phe Glu 

620 



Ser Asn He Cys 

560 

Pro Val Ser Glu 
575 

Lys Leu Cys Tyr 
590 

Thr Ala Cys Asp 

605 

Gin 



<210> 274 
<211> 397 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep52 517 GCT 



<400> 274 


















Ser Glu 


Lys 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val Asp 


Lys 


Gly He 


Thr 


1 








5 






10 






15 




Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala Ser 


Tyr 


He Ser 


Phe 


Asn Ala 


Ala 






20 








25 








30 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys Ala 


Ala 


Leu Asp Asn Ala Gly Lys 






35 








40 






45 






He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala Pro 


Asp 


Tyr Leu 


Val 


Gly Gin Gin 




50 










55 






60 




Leu Glu 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn Arg 


He 


Tyr Lys 


He 


Leu 


65 








70 








75 






60 


Asn 


Gly Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala Ala 


Ser 


Val Phe Leu Gly Trp Ala 








85 








90 






95 


Ala 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn Thr 


He 

■ 


Trp Leu 


Phe 


Gly Pro 




100 






105 








110 




Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala Glu 


Ala 


He Ala 


His 


Thr Val 


Pro 






115 








120 






125 


Phe Asn 




Phe 


Tyr Gly 


Cys 


Val 


Asn 


Trp 


Thr Asn 


Glu 


Asn Phe 


Pro 


Asp 




130 








135 






140 




Met Thr 


Ala 


Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp Trp Glu Glu Gly Lys 


145 






150 








155 




Lys Val 


160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala He 


Leu Gly Gly 


Ser 


Arg 








165 






170 






175 


Val 


Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser Ala 


Gin 


He Asp 


Pro 


Thr Pro 






180 






185 








190 




He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met Cys 


Ala 


Val He 


Asp 


Gly Asn 


Ser 






195 










200 






205 


Phe Lys 


Phe 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro Leu Gin Asp Arg 


Met 




210 










215 






220 






Gin 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His Asp 


Phe 


Gly Lys 


Val 


Thr Lys 


225 






230 








235 




Val Glu 


240 


Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg 


Trp Ala 


Lys 


Asp His 


Val 


Val 






245 








250 






255 


Ala 


Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys Gly Gly Ala Lys 


Lys 


Arg Pro 








260 






265 








270 


Val 


Pro 


Ser Asp 


Ala 


Asp 


He 


Ser 


Glu Pro 


Lys 


Arg Val 


Arg 


Glu Ser 






275 








280 






285 






Ala 


Gin 


Pro 


Ser 


Ala 


Ser 


Asp 


Ala Glu 


Ala 


Ser He Asn Tyr Ala Asp 




290 










295 






300 








Arg 


Tyr 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg His 


Val 


Gly Met 


Asn 


Leu Met 


Leu 


305 








310 








315 




Asn He 


320 


Phe 


Pro 


Cys 


Arg 


Gin 


Cys 


Glu 


Arg Met 


Asn 


Gin Asn 


Ser 


Cys 
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325 330 335 



Phe 


Thr 


His 


Gly 


Gin Lys Asp 


Cys 


Leu Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 








340 








345 








350 






Ser 


Gin 


Pro 


Val 


Ser 


Val Val 


Lys 


Lys Ala Tyr Gin 


Lys 

j. 


Leu Cys 


Tyr 






355 








360 








365 








lie 


His 


His 


He 


Met Gly Lys 


Val 


^^^^^^ 7K. 

fro Asp 


Aia 


wys 


Thr 


TV 1 a 




Asp 




370 








375 








■son 










Leu 


Val 


Asn 


Val 


Asp 


Leu Asp 


Asp 


Cys He 


Phe 


GJLu 


Gin 








385 








390 






395 












<210> 275 
























<211> 536 
























<212> PRT 
























<213> Artificial Sequence 


















<220> 


























<223> Mutant rep protein: rep68 


517 GCT 














<400> 275 
























Thr 


Ala 


Gly 


Phe 


jl y x. 


nlu Tie 


Val 


He Lys 


Val 


Pro 


Ser 


Asp 


Leu 




1 






5 






10 










15 




Glu 


His 


Leu 


Pro 




lie OCL 


Sen 


Ser Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 








20 






25 








30 




He 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro Pro 


Asp 


Ser Asp 


Met 


Asp 


Leu 


Asn 


Leu 




35 








40 








45 








Glu 


Gin 


Ala 


Pro 


Leu 


Thr Val 


Ala 


Glu Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 




50 








55 








60 








Val 


Thr 


Glu 


Trp 


Arg 


Arg 


Val Ser 


Lys 


Ala Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


65 




70 






75 










80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu Ser 


Tyr 


Phe His 


Met 


His 


Val 


Leu 


Val 


Glu 








85 






90 










95 




Thr 


Thr 


Gly Val 


Lys 


Ser Met 


Val 


Leu Gly Arg 


Phe 


Leu 


Ser 


Gin 


He 








100 






105 








110 






Arg 


Glu 


Lys 


Leu 


He 


Gin Arg 


He 


Tyr Arg Gly 


He 


Glu 


Pro 


Thr 


Leu 




115 








120 








125 






Gly 


Pro 


Asn 


Trp 


Phe 


Ala 


Val Thr 


Lys 


Thr Arg Asn Gly 


Ala Gly Gly 




130 






135 






140 










Asn 


Lys 


Val 


Val 


Asp 


Glu Cys 


Tyr 


He Pro 


Asn Tyr 


Leu 


Leu 


Pro 


Lys 


145 






150 






155 










160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin Trp 


Ala 


Trp Thr 


Asn 


Met 


Glu 


Gin Tyr 


Leu 










165 




170 










175 


His 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu Thr 


Glu 


Arg Lys 


Arg 


Leu 


Val 


Ala 


Gin 






180 








185 








190 






Leu 


Thr 


His 


Val 


Ser 


Gin Thr 


Gin 


Glu Gin Asn Lys 


Glu 


Asn Gin 


Asn 






195 








200 








205 








Pro 


Asn 


Ser 


Asp 


Ala 


Pro Val 


He 


Arg Ser 


Lys 


Thr 


Ser Ala Arg 


Tyr 




210 






215 








220 










Met 


Glu 


Leu 


Val 


Gly 


Trp Leu 


Val 


Asp Lys 


Gly He 


Thr 


Ser 


Glu 


Lys 


225 








230 






235 










240 


Gin 


Trp 


He 


Gin 


Glu 


Asp Gin 


Ala 


Ser Tyr 


He 


Ser 


Phe 


Asn Ala 


Ala 








245 






250 










255 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin He 


Lys 


Ala Ala 


Leu 


Asp 


Asn Ala Gly 


Lys 








260 






265 








270 






He 


Met 


Ser 


Leu 


Thr 


Lys Thr 


Ala 


Pro Asp 


Tyr 


Leu 


Val 


Gly Gin 


Gin 






275 






280 








285 








Pro 


Val 


Glu Asp 


He 


Ser Ser 


Asn 


Arg He 


Tyr 


Lys 


He 


Leu 


Glu 


Leu 




290 








295 








300 








Ala 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin Tyr 


Ala 


Ala Ser 


Val 


Phe 


Leu Gly Trp 


305 




310 






315 










320 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys Arg 


Asn 


Thr He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 








325 






330 










335 





WO 03/018820 



PCT/IB02/04087 



-324- 



Thr 


Thr 


Gly Lys 
340 


Thr 


Asn 


He 


Ala 


Glu Ala He Ala His 
345 


Thr Val 
350 


Pro 


Phe 


Tyr 


Gly Cys 


Val 


Asn 


Trp 


Thr 


Asn Glu Asn Phe Pro 


Phe Asn Asp 




355 








360 


365 




Ala 


Cys 


Val 


Asp Lys 


Met 


Val 


He Trp Trp Glu Glu Gly Lys 


Met Thr 


370 






375 




380 


Lys Val 




Lys 


Val 


Val Glu 


Ser 


Ala 


Lys 


Ala 


He Leu Gly Gly Ser 


Arg 


385 








390 






395 




400 


Val 


Asp 


Gin Lys 


Cys 


Lys 


Ser 


Ser 


Ala Gin He Asp Pro 


Thr Pro 


Val 




405 








410 


415 




He 


Val 


Thr Ser 


Asn 


Thr 


Asn 


Met 


Cys Ala Val He Asp Gly Asn 


Ser 




420 










425 


430 


Phe 


Thr 


Thr 


Phe Glu 


His 


Gin 


Gin 


Pro 


Leu Gin Asp Arg Met 


Phe Lys 




435 








440 


445 




Gin 


Glu 


Leu 


Thr Arg Arg 


Leu 


Asp 


His 


Asp Phe Gly Lys Val 


Thr Lys 




450 








455 




460 


Val Glu 


Val 


Glu 


Val 


Lys Asp 


Phe 


Phe 


Arg 


Trp 


Ala Lys Asp His Val 


465 






470 






475 




480 


Glu 


His 


Glu Phe 


Tyr 


Val 


Lys 


Lys 


Gly <31y Ala Lys Lys 


Arg Pro 


Ala 








485 








490 


495 


Val 


Pro 


Ser 


Asp Ala 


Asp 


He 


Ser 


Glu 


Pro Lys Arg Val Arg 


Glu Ser 






500 








505 


510 




Ala 


Gin 


Pro Ser 


Ala 


Ser 


Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 




515 








520 


525 






Arg 


Leu 


Ala Arg Gly His 


Ser 


Leu 








530 








535 











<210> 276 
<211> 312 
<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep40 517 GCT 



<400> 276 



Met 


Glu 


Leu 


Val 


Gly 


1 








5 


Gin 


Trp 


He 


Gin 


Glu 






20 




Ser 


Asn 


Ser 


Arg 


Ser 






35 






He 


Met 


Ser 


Leu 


Thr 




50 








Pro 


Val 


Glu 


Asp 


He 


65 










Asn 


Gly 


Tyr 


Asp 


Pro 










85 


Thr 


Lys 


Lys 


Phe 


Gly 








100 




Thr 


Thr 


Gly 


Lys 


Thr 






115 






Phe 


Tyr 


Gly 


Cys 


Val 




130 








Cys 


Val 


Asp 


Lys 


Met 


145 










Lys 


Val 


Val 


Glu 


Ser 








165 


Val 


Asp 


Gin 


Lys 


Cys 








180 




He 


Val 


Thr 


Ser 


Asn 



Trp 


Leu 


Val 


Asp 


Lys 


Gly 








10 




Asp 


Gin 


Ala 


Ser 


Tyr 


He 






25 






Gin 


He 


Lys 
40 


Ala 


Ala 


Leu 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


55 










Ser 


Ser 


Asn Arg 


He 


Tyr 


70 










75 


Gin 


Tyr 


Ala 


Ala 


Ser 


Val 








90 




Lys 


Arg 


Asn 


Thr 


He 


Trp 






105 






Asn 


He 


Ala 
120 


Glu 


Ala 


He 


Asn 


Trp 
135 


Thr 


Asn 


Glu 


Asn 


Val 


He 


Trp Trp 


Glu 


Glu 


150 










155 


Ala 


Lys 


Ala 


He 


Leu Gly 








170 




Lys 


Ser 


Ser 


Ala 


Gin 


He 






185 






Thr 


Asn 


Met 


Cys Ala 


Val 



He Thr Ser Glu Lys 

15 

Ser Phe Asn Ala Ala 
30 

Asp Asn Ala Gly Lys 
45 

Leu Val Gly Gin Gin 
60 

Lys He Leu Glu Leu 

80 

Phe Leu Gly Trp Ala 

95 

Leu Phe Gly Pro Ala 
110 

Ala His Thr Val Pro 
125 

Phe Pro Phe Asn Asp 
140 

Gly Lys Met Thr Ala 

160 

Gly Ser Lys Val Arg 

175 

Asp Pro Thr Pro Val 
190 

He Asp Gly Asn Ser 
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195 










200 


Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 




210 










215 




Glu 


Leu 


Thr Arg Arg 


Leu Asp His 


225 










230 






Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg Trp 








245 








Glu 


His 


Glu 


Phe 


Tyr 


Val 


Lys 


Lys 








260 










Pro 


Ser 


Asp 


Ala 


Asp 


lie 


Ser 


Glu 






275 










280 


Ala 


Gin 


Pro 


Ser 


Ala 


Ser Asp Ala 




290 










295 




Arg 


Leu 


Ala 


Arg 


Gly 


His 


Ser 


Leu 


305 










310 






<210> 277 












<211> 621 












<212> PRT 












<213> Artificial Sequence 




<220> 














<223> Mutant rep protein: rep78 


<400> 277 












Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 










5 








Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 








20 










Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 




35 










40 


Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 




50 










55 




Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


65 










70 






Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 










85 








Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 








100 










Arg 


Glu 


Lys 


Leu 


lie 


Gin 


Arg 


He 




115 










120 


Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 




130 










135 




Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


145 










150 






Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 










165 








Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 






180 










Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 






195 










200 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 




210 










215 




Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


225 










230 






Gin 


Trp 


lie 


Gin 


Glu 


Asp 


Gin 


Ala 








245 








Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 








260 










lie 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 






275 










280 
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205 



Leu 


Gin 


Asp Arg 


Met 


Phe 


Lys 


Phe 








220 










Asp 


Phe 


Gly 


Lys 


Val 


Thr 


Lys 


Gin 






235 










240 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 




250 










255 




Gly 


Gly 


Ala 


Lys 


Lys 


Arg 


Pro 


Ala 


265 










270 






Pro 


Lys 


Arg Val 


Arg 


Glu 


Ser 


Val 










285 








Glu 


Ala 


Ser 


He 


Asn 


Tyr 


Ala 


Asp 








300 










517 


AAC 














He 


Lys 


Val 


Pro 


Ser 


Asp 


Leu 


Asp 




10 










15 




Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 


Glu 


25 










30 






Ser 


Asp 


Met 


Asp 


Leu 


Asn 


Leu 


He 










45 








Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Phe 


Leu 






60 










Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


Val 






75 










80 


Phe 


His 


Met 


His 


Val 


Leu 


Val 


Glu 




90 










95 




Leu 


Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 


105 










110 






Tyr 


Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 






125 








Thr 


Arg 


Asn Gly 


Ala 


Gly 


Gly 


Gly 








140 










He 


Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 






155 








160 


Trp 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 




Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 


His 


185 










190 






Glu 


Gin 


Asn Lys 


Glu 


Asn 


Gin 


Asn 










205 








Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 






220 










Asp 


Lys 


Gly He 


Thr 


Ser 


Glu 


Lys 




235 










240 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 




250 










255 




Ala 


Ala 


Leu Asp 


Asn 


Ala 


Gly 


Lys 


265 










270 






Pro 


Asp 


Tyr 


Leu 


Val 


Gly 


Gin 


Gin 








285 
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Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 

340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
v 370 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

lie Val Thr Ser 

420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 

Pro Ser Asp Ala 

500 

Ala Gin Pro Ser 
515 

Arg Tyr Gin Asn 
530 

Phe Pro Cys Arg 
545 

Phe Thr His Gly 

Ser Gin Pro Val 

580 

He His His He 
595 

Leu Val Asn Val 
610 



He 


Ser 


Ser 


Asn 






295 




Pro 


Gin 


Tyr 


Ala 




310 






Gly 


Lys 

-* 


Arg 


Asn 


325 








Thr 


Asn 


He 


TV T _ 

Ala 


Val 


Asn 


Trp 


Thr 








360 


Met 


Val 


He 


Trp 






375 




Ser 


Ala 


Lys 


Ala 




390 






Cvs 


Lys 


Ser 


Ser 


405 








Asn 


Thr 


Asn 


Met 


His 


Gin 


Gin 


Pro 








440 


& r ( i 


Leu 


Asp 


His 






455 




Phe 


Phe 


Arg 


Trp 




470 






Tyr 


Val 


Lys 


Lys 


485 








Asp 


He 


Ser 


Glu 


Asn 


Ser Asp 


Ala 








520 


Lys 


Cys 


Ser 


Arg 






535 




Gin 


Cys 


Glu 


Arg 




550 






Gin 


Lys 


Asp 


Cys 


565 








Ser 


Val 


Val 


Lys 


Met 


Gly 


Lys 


Val 








600 


Asp 


Leu Asp 


Asp 






615 





Arg He Tyr Lys 

300 

Ala Ser Val Phe 
315 

Thr He Trp Leu 
330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 

380 

lie Leu Gly Gly 
3 95 

Ala Gin He Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 

460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 

His Val Gly Met 

540 

Met Asn Gin Asn 
555 

Leu Glu Cys Phe 
570 

Lys Ala Tyr Gin 
585 

Pro Asp Ala Cys 

Cys He Phe Glu 

620 



He Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 

400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 

Asn Leu Met Leu 

Ser Asn He Cys 

560 

Pro Val Ser Glu 
575 

Lys Leu Cys Tyr 
590 

Thr Ala Cys Asp 

605 

Gin 



<210> 278 
<211> 397 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep52 517 AAC 



<400> 278 

Met Glu Leu Val Gly Trp Leu Val 

1 5 
Gin Trp He Gin Glu Asp Gin Ala 

20 

Ser Asn Ser Arg Ser Gin He Lys 

35 40 
He Met Ser Leu Thr Lys Thr Ala 

50 55 
Pro Val Glu Asp He Ser Ser Asn 



Asp Lys Gly He Thr Ser Glu Lys 

10 15 
Ser Tyr He Ser Phe Asn Ala Ala 
25 30 
Ala Ala Leu Asp Asn Ala Gly Lys 

45 

Pro Asp Tyr Leu Val Gly Gin Gin 

60 

Arg He Tyr Lys He Leu Glu Leu 
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65 








70 








75 










80 


Asn 


Gly Tyr Asp 


Pro Gin Tyr 


Ala 


Ala 


Ser 


Val 


Phe Leu Gly Trp Ala 








85 








90 










95 




Thr 


Lys 


Lys Phe Gly Lys Arg 


Asn 


Thr 


He 


Trp 


Leu 


Phe 


Gly 


Pro 


Ala 




100 








105 










110 






Thr 


Thr 


Gly Lys 
115 


Thr 


Asn He 


Ala 
120 


Glu 


Ala 


He 


Ala 


His 
125 


Thr 


Val 


Pro 


Phe 


Tyr Gly Cys 


Val 


Asn Tro 


Thr 


Asn 


Glu 


Asn 


Phe 


Pro 


Phe 


Asn . Asp 




130 






135 










140 










Cys 


Val 


Asp Lys 


Met 


Val He 


Trp 


Trp 


Glu 


Glu 


Gly Lys 


Met 


Thr 


Ala 


145 






150 








155 










160 


Lvs 


Val 


Val Glu 


Ser 


Ala Lys 


Ala 


He 


Leu Gly 


Gly Ser 


Lys 


Val 


Arg 






165 






170 










175 




Val 


Asp 


Gin Lys 


Cys 


Lys Ser 


Ser 


Ala 


Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 




180 






185 










190 






He 


Val 


Thr Ser 


Asn 


Thr Asn 


Met 


Cys 


Ala 


Val 


He 


Asp 


Gly Asn 


Ser 






195 






200 










205 






Phe 


Thr 


Thr 


Phe Glu 


His 


Gin Gin 


Pro 


Leu Gin Asp 


Arg 


Met 


Phe 


Lys 




210 






215 










220 








Gin 


Glu 


Leu 


Thr Arg Arg 


Leu Asp 


His 


Asp 


Phe Gly 


Lys 


Val 


Thr 


Lys 


225 








230 








235 










240 


Glu 


Val 


Lys Asp 


Phe 


Phe Arg 


Trp 


Ala 


Lys 


Asp 


His 


Val 


Val 


Glu 


Val 






245 








250 










255 




Glu 


His 


Glu Phe 


Tyr 


Val Lys 


Lys 


Gly Gly Ala 


Lys 


Lys 


Arg 


Pro 


Ala 






260 






265 










270 




Val 


Pro 


Ser Asp Ala Asp 


He Ser 


Glu 


Pro 


Lys 


Arg 


Val 


Arg 


Glu 


Ser 






275 






280 








* 


285 








Ala 


Gin 


Pro Ser 


Asn 


Ser Asp 


Ala 


Glu 


Ala 


Ser 


He Asn Tyr Ala Asp 




290 






295 










300 










Arg 


Tyr 


Gin Asn 


Lys 


Cys Ser 


Arg 


His 


Val 


Gly 


Met 


Asn 


Leu 


Met 


Leu 


305 




310 








315 








He 


320 


Phe 


Pro 


Cys Arg 


Gin 


Cys Glu 


Arg 


Met 


Asn 


Gin 


Asn 


Ser 


Asn 


Cys 






325 






330 










335 




Phe 


Thr His Gly Gin Lys Asp 


Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 






340 








345 










350 






Ser 


Gin 


Pro Val 


Ser 


Val Val 


Lys 


Lys 


Ala 


Tyr 


Gin 


Lys 


Leu 


Cys 


Tyr 






355 






360 








365 








He 


His 
370 


His He 


Met 


Gly Lys 
375 


Val 


Pro 


Asp 


Ala 


Cys 
380 


Thr 


Ala 


Cys 


Asp 


Leu 


Val 


Asn Val 


Asp 


Leu Asp 


Asp 


Cys 


He 


Phe 


Glu 


Gin 








385 






390 








395 













<210> 279 
<211> 536 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep68 517 AAC 
<400> 279 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

15 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 
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Gln Phe Glu Lys 

Thr Thr Gly Val 

100 

Arg Glu Lys Leu 
115 

Pro Asn Trp Phe 
130 

.Asn Lys Val Val 
145 

Thr Gin Pro Glu 

Ser Ala Cys Leu 

180 

Leu Thr His Val 
195 

Pro Asn Ser Asp 
210 

Met Glu Leu Val 
225 

Gin Trp He Gin 

Ser Asn Ser Arg 

260 

He Met Ser Leu 
275 

Pro Val Glu Asp 
290 

Asn Gly Tyr Asp 
305 

Thr Lys Lys Phe 

Thr Thr Gly Lys 

340 

Phe Tyr Gly Cys 
355 

Cys Val Asp Lys 
370 

Lys Val Val Glu 
385 

Val Asp Gin Lys 

He Val Thr Ser 

420 

Thr Thr Phe Glu 
435 

Glu Leu Thr Arg 
450 

Glu Val Lys Asp 
465 

Glu His Glu Phe 

Pro Ser Asp Ala 

500 

Ala Gin Pro Ser 
515 

Arg Leu Ala Arg 
530 



Gly Glu Ser Tyr 
85 

Lys Ser Met Val 

He Gin Arg He 

120 

Ala Val Thr Lys 
135 

Asp Glu Cys Tyr 
150 

Leu Gin Trp Ala 
165 

Asn Leu Thr Glu 

Ser Gin Thr Gin 

200 

Ala Pro Val He 
215 

Gly Trp Leu Val 
230 

Glu Asp Gin Ala 
245 

Ser Gin He Lys 

Thr Lys Thr Ala 

280 

He Ser Ser Asn 
295 

Pro Gin Tyr Ala 
310 

Gly Lys Arg Asn 
325 

Thr Asn He Ala 

Val Asn Trp Thr 

360 

Met Val He Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 

440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp He Ser Glu 

Asn Ser Asp Ala 

520 

Gly His Ser Leu 
535 



Phe His Met His 
90 

Leu Gly Arg Phe 
105 

Tyr Arg Gly He 

Thr Arg Asn Gly 

140 

He Pro Asn Tyr 
155 

Trp Thr Asn Met 
170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 

220 

Asp Lys Gly He 
235 

Ser Tyr He Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg He Tyr Lys 

300 

Ala Ser Val Phe 
315 

Thr He Trp Leu 
330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 

380 

He Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 

460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 



Val 


Leu 


Val 


Glu 






95 




Leu 


Ser 


Gin 


He 




110 






Glu 


Pro 


Thr 


Leu 


125 








Ala Gly Gly 


Gly 


Leu 


Leu 


Pro 


Lys 








160 


Glu 


Gin 


Tyr 


Leu 






175 




Val 


Ala 


Gin 


His 




190 






Glu 


Asn 


Gin 


Asn 


205 








Ser 


Ala 


Arg 


Tyr 


Thr 


Ser 


Glu 


Lys 








240 


Phe 


Asn 


Ala 


Ala 






255 




Asn Ala Gly 


Lys 




270 






Val 


Gly Gin 


Gin 


285 








He 


Leu 


Glu 


Leu 


Leu Gly Trp 


Ala 








320 


Phe Gly 


Pro 


Ala 






335 




His 


Thr 


Val 


Pro 




350 






Pro 


Phe 


Asn 


Asp 


365 








Lys 


Met 


Thr 


Ala 


Ser 


Lys 


Val 


Arg 








400 


Pro 


Thr 


Pro 


Val 






415 




Asp 


Gly 


Asn 


Ser 




430 






Met 


Phe 


Lys 


Phe 


445 








Val 


Thr 


Lys 


Gin 


Val 


Val 


Glu 


Val 








480 


Lys 


Arg 


Pro 


Ala 






495 




Arg 


Glu 


Ser 


Val 




510 






Asn Tyr 


Ala 


Asp 


525 









<210> 280 
<211> 312 
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<212> PRT 

<213> Artificial Sequence 



<220> 

<223> Mutant rep protein: rep40 517 AAC 



<400> 280 






Glu 


Leu 


Val 


X 








Gin 


Trp 


He 


Gin 






20 


C 1—. V 


^ e t*s 

ash 


Ser 


Arg 






35 




lie 


Mpf- 
1'JC L» 


Ser 


Leu 










rlO 


Vdl 


Glu Asp 


OD 








noli 


Glv 

w J. jr 


Tyr 


Asp 


Thr 


Lys 


Lys 


Phe 








100 


Thr 


Thr 


Gly Lys 






115 




Phe 


Tyr 


Gly Cys 




130 






Cys 


Val 


Asp 


Lys 


145 








Lys 


Val 


Val 


Glu 


Val 


Asp 


Gin 


Lys 








180 


He 


Val 


Thr 


Ser 






195 




Thr 


Thr 


Phe 


Glu 




210 






Glu 


Leu 


Thr Arg 


225 




i 




Glu 


Val 


Lys 


Asp 


Glu 


His 


Glu 


Phe 








260 


Pro 


Ser 


Asp 


Ala 






275 




Ala 


Gin 


Pro 


Ser 




290 






Arg 


Leu 


Ala 


Arg 


305 









Gly Trp 


Leu 


Val 










Ulu 




Gin 


Ala 


Ser 


Gin 


He 


Lys 








40 


inr 


jjy 5 


Thr 


Ala 




55 




1X6 


G a v 


Ser 


Asn 




70 






Pro 


Gin 


Tvr 


Ala 


85 








Gly 


Lys 


Arg 


Asn 


Thr 


Asn 


He 


Ala 








120 


Val 


Asn 


Trp 


Thr 






135 




Met 


Val 


He 


Trp 




150 






Ser 


Ala 


Lys 


Ala 


165 








Cys 


Lys 


Ser 


Ser 


Asn 


Thr 


Asn 


Met 








200 


His 


Gin 


Gin 


Pro 






215 




Arg 


Leu 


Asp 


His 




230 






Phe 


Phe 


Arg 


Trp 


245 








Tyr 


Val 


Lys 


Lys 


Asp 


He 


Ser 


Glu 






280 


Asn 


Ser 


Asp 


Ala 






295 




Gly His 


Ser 


Leu 




310 







Asp Lys Gly He 
10 

Ser Tyr He Ser 
25 

Ala Ala Leu Asp 

Pro Asp Tyr Leu 

60 

Arg He Tyr Lys 
75 

Ala Ser Val Phe 
90 

Thr He Trp Leu 
105 

Glu Ala He Ala 

Asn Glu Asn Phe 

140 

Trp Glu Glu Gly 
155 

He Leu Gly Gly 
170 

Ala Gin He Asp 
185 

Cys Ala Val He 

Leu Gin Asp Arg 

220 

Asp Phe Gly Lys 
235 

Ala Lys Asp His 
250 

Gly Gly Ala Lys 
265 

Pro Lys Arg Val 

Glu Ala Ser He 

300 



Thr Ser Glu Lys 
15 

Phe Asn Ala Ala 
30 

Asn Ala Gly Lys 
45 

Val Gly Gin Gin 

He Leu Glu Leu 

80 

Leu Gly Trp Ala 
95 

Phe Gly Pro Ala 
110 

His Thr Val Pro 
125 

Pro Phe Asn Asp 

Lys Met Thr Ala 

160 

Ser Lys Val Arg 
175 

Pro Thr Pro Val 
190 

Asp Gly Asn Ser 
205 

Met Phe Lys Phe 

Val Thr Lys Gin 

240 

Val Val Glu Val 
255 

Lys Arg Pro Ala 
270 

Arg Glu Ser Val 
285 

Asn Tyr Ala Asp 



<210> 281 
<211> 621 
<212> PRT 
<213> Artificial 



Sequence 



<220> 

<223> Mutant rep protein: rep78 518 GCA 
<400> 281 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 ' 25 30 
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Lys 




irp 












Glu 


Gin 


TV T _ 

Ala 


Pro 




50 






Thr 


Glu 


Trp 


Arg 


65 








Gin 


Phe 


Glu 


Lys 


Thr 


Thr 


Gly 


Val 








100 


Arg 


Glu 


Lys 


Leu 






115 




Pro 


Asn 


Trp 


Phe 




130 






Asn 


Lys 


Val 


Val 


145 








Thr 


Gin 


Pro 


Glu 


Ser 


Ala 


Cys 


Leu 








180 


Leu 


Thr 


_ * 

His 


Val 






195 




Pro 


Asn 


Ser 


Asp 




210 






Met 


Glu 


Leu 


Val 


225 








Gin 


Trp 


He 


Gin 


Ser 


Asn 


Ser 


Arg 








260 


He 


Met 


Ser 


Leu 






275 




Pro 


Val 


Glu 


Asp 




290 






Asn Gly 


Tyr 


** — 

Asp 


305 








Thr Lys 


Lys 


Phe 


Thr 


Thr 


Gly 


Lys 








340 


Phe 


Tyr 


Gly 


Cys 






355 




Cys 


Val 


Asp 


Lys 




370 








Val 


Val 


Glu 


385 








Val 


Asp 


Gin 


Lys 


He 


Val 


Thr 


Ser 








420 


Thr 


Thr 


Phe 


Glu 






435 




Glu 


Leu 


Thr 


Arg 




450 






Glu 


Val 


Lys 


Asp 


465 








Glu 


His 


Glu 


Phe 


Pro 


Ser 


Asp 


Ala 








500 


Ala 


Gin 


Pro 


Ser 



Leu 


fro 


±rro 


Hap 








Aft 


Leu 


lnr 


Val 


Ala 






c; c; 




Arg 


vai 


bex 


juys 










Gly 


Glu 


Ser 


Tyr 


85 








Lys 


Ser 


Met 


Val 


He 


Gin 


Arg 


lie 








120 


Ala 


Val 


Thr 


Lys 






135 




Asp 


Glu 


Cys 


Tyr 




150 






Leu 


Gin 


Trp 


Ala 


165 








Asn 


Leu 


Thr 


Glu 


Ser 


Gin 


Thr 


Gin 








200 


Ala 


Pro 


Val 


He 






215 




Gly 


Trp 


Leu 


Val 




230 






Glu 


Asp 


Gin 


Ala 


245 








Ser 


Gin 


He 


Lys 


Thr 


Lys 


Thr 


Ala 






ion 


He 


Ser 


Ser 


Asn 










Pro 


Gin 


Tyr 


Ala 




310 






Gly 


Lys 


Arg 


Asn 


325 








Thr 


Asn 


He 


Ala 


Val 


Asn 


Trp 


Thr 








360 


Met 


Val 


He 


Trp 






375 




Ser 


Ala 


Lys 


Ala 




390 






Cys 


Lys 


Ser 


Ser 


405 








Asn 


Thr 


Asn 


Met 


His 


Gin 


Gin 


Pro 








440 


Arg 


Leu 


Asp 


His 






455 




Phe 


Phe 


Arg 


Trp 




470 






Tyr 


Val 


Lys 


Lys 


485 








Asp 


He 


Ser 


Glu 


Thr 


Ala 


Asp 


Ala 



Ser Asp Met Asp 

Glu Lys Leu Gin 

60 

Ala Pro Glu Ala 
75 

Phe His Met His 
90 

Leu Gly Arg Phe 
105 

Tyr Arg Gly He 

Thr Arg Asn Gly 

140 

He Pro Asn Tyr 
155 

Trp Thr Asn Met 
170 

Arg Lys Arg Leu 
185 

Glu Gin Asn Lys 

Arg Ser Lys Thr 

220 

Asp Lys Gly He 
235 

Ser Tyr He Ser 
250 

Ala Ala Leu Asp 
265 

Pro Asp Tyr Leu 

Arg He Tyr Lys 

300 

Ala Ser Val Phe 
315 

Thr He Trp Leu 
330 

Glu Ala He Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 

380 

He Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 

460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 



Leu Asn Leu He 
45 

Arg Asp Phe Leu 

Leu Phe Phe Val 

80 

Val Leu Val Glu 
95 

Leu Ser Gin He 
110 

Glu Pro Thr Leu 
125 

Ala Gly Gly Gly 

Leu Leu Pro Lys 

160 

Glu Gin Tyr Leu 
175 

Val Ala Gin His 
190 

Glu Asn Gin Asn 
205 

Ser Ala Arg Tyr 

Thr Ser Glu Lys 

240 

Phe Asn Ala Ala 
255 

Asn Ala Gly Lys 
270 

Val Gly Gin Gin 
285 

He Leu Glu Leu 

Leu Gly Trp Ala 

320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 

400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
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515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 " 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 ^ 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 620 

<210> 282 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 518 GCA 
<400> 282 

eu Val Glv Tro Leu Val Asp Lys Gly He Thr Ser Glu Lys 

10 15 
Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

25 30 
He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

40 45 
Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 
55 60 

Ser Asn Arg He Tyr Lys He Leu Glu Leu 

75 80 

Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

90 95 
Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

105 HO 
He Ala Glu Ala He Ala His Thr Val Pro 

120 125 
Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 
135 140 

He Trp Trp Glu Glu Gly Lys Met Thr Ala 

155 160 
Lys Ala He Leu Gly Gly Ser Lys Val Arg 

170 175 
Ser Ser Ala Gin He Asp Pro Thr Pro Val 

185 190 
Asn Met Cys Ala Val He Asp Gly Asn Ser 

200 205 
Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 
215 220 

Asp His Asp Phe Gly Lys Val Thr Lys Gin 

235 240 
Arg Trp Ala Lys Asp His Val Val Glu Val 

250 255 
Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

265 270 
Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

280 285 
Asp Ala Glu Ala Ser He Asn Tyr Ala Asp 
295 300 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


1 








5 




Gin 


Trp 


He 


Gin 


Glu 


Asp 






20 






Ser 


Asn 


Ser 
35 


Arg 


Ser 


Gin 


He 


Met 
50 


Ser 


Leu 


Thr 


Lys 


Pro 


Val 


Glu 


Asp 


He 


Ser 


65 










70 


Asn 


Gly 


Tyr 


Asp 


Pro 
85 


Gin 


Thr 


Lys 


Lys 


Phe 
100 


Gly 


Lys 


Thr 


Thr 


Gly 
115 


Lys 


Thr 


Asn 


Phe 


Tyr 
130 


Gly 


Cys 


Val 


Asn 


Cys 


Val 


Asp 


Lys 


Met 


Val 


145 










150 


Lys 


Val 


Val 


Glu 


Ser 


Ala 








165 




Val 


Asp 


Gin 


Lys 
180 


Cys 


Lys 


He 


Val 


Thr 
195 


Ser 


Asn 


Thr 


Thr 


Thr 
210 


Phe 


Glu 


His 


Gin 


Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


225 










230 


Glu 


Val 


Lys 


Asp 


Phe 
245 


Phe 


Glu 


His 


Glu 


Phe 
260 


Tyr 


Val 


Pro 


Ser 


Asp 
275 


Ala 


Asp 


He 


Ala 


Gin 
290 


Pro 


Ser 


Thr 


Ala 
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Arg 


Tyx 


Gin 


Asn 


Lys 


Cys 


Ser 


Arg 


His 


Val 


Gly Met 


Asn 


Leu 


Met 


Leu 


305 








310 










315 








He 


320 


Phe 


Pro 


Cys Arg Gin Cys Glu Arg 


Met 


Asn 


Gin 


Asn 


Ser 


Asn 


Cys 










325 










330 










335 




Phe 


Thr 


His Gly Gin Lys Asp Cys 


Leu 


Glu 


Cys 


Phe 


Pro 


Val 


Ser 


Glu 








340 










345 










350 






Ser 


Gin 


Pro 


Val 


Ser 


Val 


Val 


Lys 


Lys 


Ala 


Tyr Gin 


Lys 


Leu 


Cys 








355 










360 










365 








lie 


His 


His 


He Met Gly Lys 


Val 


Pro Asp 


Ala Cys 


Thr 


Ala 




Asp 




370 










375 










380 










Leu 


Val 


Asn Val Asp Leu Asp Asp 


Cys 


He 


Phe 


Glu 


Gin 








385 










390 










395 












<210> 283 




























<211> 536 




























<212> PRT 




























<213> Artificial Sequence 




















<220> 






























<223> Mutant rep protein: rep68 


518 


GCA 














<400> 283 
























Leu 


Asp 


Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


He 


Lys 


Val 


Pro 


Ser Asp 


1 






5 










10 










15 


Glu 


Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 


Phe 


Val 


Asn 


Trp 


Val 


Ala 








20 








25 










30 




lie 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


Ser Asp 


Met 


Asp 


Leu 


Asn 


Leu 




35 










40 










45 




Phe 




Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


Glu 


Lys 


Leu 


Gin 


Arg 


Asp 


Leu 




50 










55 






* 




60 








Val 


Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Ala 


Pro 


Glu 


Ala 


Leu 


Phe 


Phe 


65 




70 










75 








Val 


80 


Gin 


Phe 


Glu 


Lys 


Gly 


Glu 


Ser 


Tyr 


Phe 


His 


Met 


His 


Val 


Leu 


Glu 








85 










90 










95 


He 


Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 


Gly Arg 


Phe 


Leu 


Ser 


Gin 






100 








105 










110 


Thr 




Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr Arg Gly He 


Glu 


Pro 


Leu 




115 










120 










125 








Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr Arg Asn Gly 


Ala Gly Gly Gly 




130 








135 










140 








Lys 


Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


Pro 


Asn Tyr 


Leu 


Leu 


Pro 


145 






150 








155 










160 


Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 


Thr 


Asn 


Met 


Glu Gin Tyr 


Leu 










165 






170 










175 


His 


Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 


Lys 


Arg 


Leu 


Val 


Ala 


Gin 






180 










185 










190 






Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 


Gin 


Asn 


Lys 


Glu 


Asn 


Gin 


Asn 






195 










200 










205 






Tyr 


Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 


Ser 


Lys 


Thr 


Ser 


Ala 


Arg 




210 








215 










220 






Glu 


Lys 


Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys 


Gly 


He 


Thr 


Ser 


225 








230 










235 








Ala 


240 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 








245 








250 










255 




Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala 


Leu 


Asp 


Asn Ala Gly Lys 






260 








265 










270 






He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro 


Asp 


Tyr 


Leu 


Val 


Gly Gin Gin 






275 








280 










285 




Glu 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He 


Tyr 


Lys 


He 


Leu 


Leu 




290 








295 










300 








Ala 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser Val 


Phe 


Leu 


Gly Trp 
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Thr 


Lys 


Lys 


Pne 


- - * 

Thr 


Thr 


Gly 


Lys 








340 


Phe 


Tyr 


Gly 


Cys 






355 




Cys 


Val 


Asp 


Lys 




370 






Lys 


Val 


Val 


Glu 


385 








Val 


Asp 


Gin 


Lys 


lie 


Val 


Thr 


Ser 








420 


Thr 


Thr 


Phe 


Glu 






435 




Glu 


Leu 


Thr 


Arg 




450 






Glu 


Val 


Lys 


Asp 


465 








Glu 


His 


Glu 


Phe 


Pro 


Ser 


Asp 


Ala 








500 


Ala 


Gin 


Pro 


Ser 






515 




Arg 


Leu 


Ala 


Arg 




530 







310 

Gly Lys Arg Asn 
325 

Thr Asn lie Ala 

Val Asn Trp Thr 

360 

Met Val lie Trp 
375 

Ser Ala Lys Ala 
390 

Cys Lys Ser Ser 
405 

Asn Thr Asn Met 

His Gin Gin Pro 

440 

Arg Leu Asp His 
455 

Phe Phe Arg Trp 
470 

Tyr Val Lys Lys 
485 

Asp lie Ser Glu 

Thr Ala Asp Ala 

520 

Gly His Ser Leu 
535 



315 

Thr lie Trp Leu 
330 

Glu Ala lie Ala 
345 

Asn Glu Asn Phe 

Trp Glu Glu Gly 

380 

He Leu Gly Gly 
395 

Ala Gin He Asp 
410 

Cys Ala Val He 
425 

Leu Gin Asp Arg 

Asp Phe Gly Lys 

460 

Ala Lys Asp His 
475 

Gly Gly Ala Lys 
490 

Pro Lys Arg Val 
505 

Glu Ala Ser He 



320 

Phe Gly Pro Ala 
335 

His Thr Val Pro 
350 

Pro Phe Asn Asp 
365 

Lys Met Thr Ala 

Ser Lys Val Arg 

400 

Pro Thr Pro Val 
415 

Asp Gly Asn Ser 
430 

Met Phe Lys Phe 
445 

Val Thr Lys Gin 

Val Val Glu Val 

480 

Lys Arg Pro Ala 
495 

Arg Glu Ser Val 
510 

Asn Tyr Ala Asp 
525 



<210> 284 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 518 GCA 



<400> 284 



Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


Lys Gly He Thr Ser 


Glu 


Lys 


1 








5 








10 


15 


Ala 


Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 


Tyr' He Ser Phe Asn 


Ala 






20 








25 


30 






Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 


Ala Leu Asp Asn Ala 


Gly Lys 






35 








40 




45 


Gin 


Gin 


He 


Met 


Ser 


Leu 


Thr 


Lys 


Thr 


Ala 


Pro Asp Tyr Leu Val Gly 




50 








55 






60 


Glu 




Pro 


Val 


Glu 


Asp 


He 


Ser 


Ser 


Asn 


Arg 


He Tyr Lys He Leu 


Leu 


65 








70 








75 




80 


Asn 


Gly 


Tyr 


Asp 


Pro 


Gin 


Tyr 


Ala 


Ala 


Ser Val Phe Leu Gly 


Trp 


Ala 






85 










90 


95 


Ala 


Thr 


Lys 


Lys 


Phe 


Gly 


Lys 


Arg 


Asn 


Thr 


He Trp Leu Phe Gly 


Pro 




100 










105 


110 






Thr 


Thr 


Gly 


Lys 


Thr 


Asn 


He 


Ala 


Glu 


Ala He Ala His Thr 


Val 


Pro 






115 








120 




125 






Phe 


Tyr 


Gly 


Cys 


Val 


Asn 


Trp 


Thr 


Asn 


Glu Asn Phe Pro Phe 


Asn Asp 




13 0 








135 






140 


Thr 




Cys 


Val 


Asp 


Lys 


Met 


Val 


He 


Trp 


Trp Glu Glu Gly Lys Met 


Ala 


145 








150 








155 


Val 


160 


Lys 


Val 


Val 


Glu 


Ser 


Ala 


Lys 


Ala 


He 


Leu Gly Gly Ser Lys 


Arg 








165 










170 


175 
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Val 


Asp 


Gin 


Lys 


Cys 


Lys 


Ser 


Ser 


Ala 






180 










185 


He 


Val 


Thr 


Ser 


Asn 


Thr 


Asn 


Met 


Cys 






195 










200 




Thr 


Thr 


Phe 


Glu 


His 


Gin 


Gin 


Pro 


Leu 




210 










215 






Glu 


Leu 


Thr 


Arg 


Arg 


Leu 


Asp 


His 


Asp 


225 










230 








Glu 


Val 


Lys 


Asp 


Phe 


Phe 


Arg Trp 


Ala 








245 










Glu 


His 


Glu 


Phe Tyr Val 


Lys 


Lys 


Gly 








260 












Pro 


Ser 


Asp 


Ala Asp 


He 


Ser 


Glu 


Pro 






275 










280 




Ala 


Gin 


Pro 


Ser 


Thr 


Ala 


Asp 


Ala 


GlU 




290 










295 






Arg 


Leu 


Ala 


Arg Gly His 


Ser 


Leu 




305 










310 








<210> 285 














<211> 621 














<212> PRT 














<213> Artificial Sequence 






<220> 
















<223> Mutant rep protein: rep78 




<400> 285 














Thr 


Ala 


Gly 


Phe 


Tyr 


Glu 


He 


Val 


lie 


1 








5 










Glu 


His 


Leu 


Pro 


Gly 


He 


Ser 


Asp 


Ser 








20 










2b 


Lys 


Glu 


Trp 


Glu 


Leu 


Pro 


Pro 


Asp 


faer 




35 










40 




Glu 


Gin 


Ala 


Pro 


Leu 


Thr 


Val 


Ala 


G1U 




50 










55 






Thr 


Glu 


Trp 


Arg 


Arg 


Val 


Ser 


Lys 


Aid 


65 










70 








Gin 


Phe 


Glu 


Eys 


Gly 


Glu 


Ser 


Tyr 


Pne 










85 










Thr 


Thr 


Gly 


Val 


Lys 


Ser 


Met 


Val 


Leu 








100 








105 


Arg 


Glu 


Lys 


Leu 


He 


Gin 


Arg 


He 


Tyr 




115 










120 




Pro 


Asn 


Trp 


Phe 


Ala 


Val 


Thr 


Lys 


Thr 




130 










135 






Asn 


Lys 


Val 


Val 


Asp 


Glu 


Cys 


Tyr 


He 


145 










150 








Thr 


Gin 


Pro 


Glu 


Leu 


Gin 


Trp 


Ala 


Trp 










165 










Ser 


Ala 


Cys 


Leu 


Asn 


Leu 


Thr 


Glu 


Arg 








180 










185 


Leu 


Thr 


His 


Val 


Ser 


Gin 


Thr 


Gin 


Glu 






195 










200 




Pro 


Asn 


Ser 


Asp 


Ala 


Pro 


Val 


He 


Arg 




210 










215 






Met 


Glu 


Leu 


Val 


Gly 


Trp 


Leu 


Val 


Asp 


225 










230 








Gin 


Trp 


He 


Gin 


Glu 


Asp 


Gin 


Ala 


Ser 








245 










Ser 


Asn 


Ser 


Arg 


Ser 


Gin 


He 


Lys 


Ala 
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Gin 


He 


Asp 


Pro 


Thr 


Pro 


Val 








190 






Ala 


Val 


He Asp 


Gly 


Asn 


Ser 








205 








Gin 


Asp Arg 


net 


Phe 


Lys 


Phe 






220 










Phe 


Gly Lys 


Val 


Thr 


Lys 


Gin 




235 










240 


jjys 


Asp 


His 


vai 


Vdl 


Glu 


Val 


OCA 










255 




Gly 


Ala 


Lys 


Lys 


mm mmj 

Arg 


Pro 


Ala 










£t f V 






Lys 


Arg 


Val 


Arg 


GlU 


Ser 


Val 








285 








Ala 


Ser 


He 


Asn 


Tyr 


Ala Asp 






300 










GCG 














Lys 


Val 


Pro 


Ser 




Leu Asp 


10 










15 




Pne 


Val 


Asn 


Trp 


vdl 


Ala 


Glu 
















Asp 


Met 


Asp 


Leu 


iibll 


Leu 


He 






45 








Lys 


Leu Gin Arg 




Phe 


Leu 




60 










Fro 


Glu 


Ala 


Leu 


XT 11C 


Phe 


Val 




75 










80 


HXS 


Met 


His 


Val 


llCU 


Val 


Glu 












95 




Gly 


Arg 


Phe 


Leu 


Ser 


Gin 


He 








110 






Arg 


Gly 


He 


Glu 


Pro 


Thr 


Leu 






125 








Arg 


Asn Gly Ala 


Gly 


Gly Gly 






140 










Pro 


Asn 


Tyr 


Leu 


Leu 


Pro 


Lys 




155 








160 


Thr 


Asn 


Met 


Glu 


Gin 


Tyr 


Leu 


170 










175 




Lys 


Arg Leu 


Val 


Ala 


Gin 


His 








190 






Gin 


Asn Lys 


Glu 


Asn 


Gin 


Asn 








205 








Ser 


Lys 


Thr 


Ser 


Ala 


Arg 


Tyr 




220 










Lys 


Gly 


He 


Thr 


Ser 


Glu 


Lys 


235 










240 


Tyr 


He 


Ser 


Phe 


Asn 


Ala 


Ala 


250 










255 




Ala 


Leu Asp 


Asn 


Ala 


Gly 


Lys 
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260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 ~ 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val lie Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 ~* 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 510 

Ala Gin Pro Ser Thr Ser Ala Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 

530 535 540 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 
545 550 555 560 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

565 570 575 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

580 585 590 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

595 600 605 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
610 615 ~ " 620 

<210> 286 
<211> 397 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep52 519 GCG 
<400> 286 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 

15 io 15 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 
35 40 45 
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Ile Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp lie Ser Ser Asn Arg lie Tyr Lys lie Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr lie Trp Leu Phe Gly Pro Ala 

100 105 no 

Thr Thr Gly Lys Thr Asn lie Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
145 150 155 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 
195 200 205 

. Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 
210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 230 235 " 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 ~ 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 270 

Pro Ser Asp Ala Asp. He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 * ~ 285 

Ala Gin Pro Ser Thr Ser Ala Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Tyr Gin Asn Lys Cys Ser Arg His Val Gly Met Asn Leu Met Leu 
305 310 315 320 

Phe Pro Cys Arg Gin Cys Glu Arg Met Asn Gin Asn Ser Asn He Cys 

325 330 335 

Phe Thr His Gly Gin Lys Asp Cys Leu Glu Cys Phe Pro Val Ser Glu 

340 345 350 

Ser Gin Pro Val Ser Val Val Lys Lys Ala Tyr Gin Lys Leu Cys Tyr 

355 360 365 

He His His He Met Gly Lys Val Pro Asp Ala Cys Thr Ala Cys Asp 

370 375 380 

Leu Val Asn Val Asp Leu Asp Asp Cys He Phe Glu Gin 
385 390 395 

<210> 287 
<211> 536 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep68 519 GCG 
<400> 287 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 

1 5 10 15 

Glu His Leu Pro Gly He Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 
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50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin lie 

100 105 HO 

Arg Glu Lys Leu lie Gin Arg lie Tyr Arg Gly He Glu Pro Thr Leu 

115 120 "* ~ 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 * 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 " 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 " 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 ~ 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 - 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 * 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

500 505 * 510 

Ala Gin Pro Ser Thr Ser Ala Ala Glu Ala Ser He Asn Tyr Ala Asp 

515 520 525 

Arg Leu Ala Arg Gly His Ser Leu 
530 535 
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<210> 288 
<211> 312 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep40 519 GCG 
<400> 288 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly lie Thr Ser Glu Lys 

1 5 10 15 

Gin Trp lie Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

20 25 30 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

35 40 45 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

50 55 60 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 
65 70 75 80 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 

85 90 95 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

100 105 110 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

115 120 125 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

130 135 140 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 
!45 150 155 " 160 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 

165 170 175 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

180 185 * 190 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

195 200 205 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

210 215 220 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 
225 - 230 235 * " 240 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 

245 250 255 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

260 265 ~ 270 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 

275 280 285 

Ala Gin Pro Ser Thr Ser Ala Ala Glu Ala Ser He Asn Tyr Ala Asp 

290 295 300 

Arg Leu Ala Arg Gly His Ser Leu 
305 310 

<210> 289 
<211> 621 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Mutant rep protein: rep78 598 GCA 
<400> 289 

Thr Ala Gly Phe Tyr Glu He Val He Lys Val Pro Ser Asp Leu Asp 
15 io is 
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Glu His Leu Pro Gly lie Ser Asp Ser Phe Val Asn Trp Val Ala Glu 

20 25 30 

Lys Glu Trp Glu Leu Pro Pro Asp Ser Asp Met Asp Leu Asn Leu He 

35 40 45 

Glu Gin Ala Pro Leu Thr Val Ala Glu Lys Leu Gin Arg Asp Phe Leu 

50 55 60 

Thr Glu Trp Arg Arg Val Ser Lys Ala Pro Glu Ala Leu Phe Phe Val 
65 70 75 80 

Gin Phe Glu Lys Gly Glu Ser Tyr Phe His Met His Val Leu Val Glu 

85 90 95 

Thr Thr Gly Val Lys Ser Met Val Leu Gly Arg Phe Leu Ser Gin He 

100 105 ~ 110 

Arg Glu Lys Leu He Gin Arg He Tyr Arg Gly He Glu Pro Thr Leu 

115 120 125 

Pro Asn Trp Phe Ala Val Thr Lys Thr Arg Asn Gly Ala Gly Gly Gly 

130 135 140 

Asn Lys Val Val Asp Glu Cys Tyr He Pro Asn Tyr Leu Leu Pro Lys 
145 150 155 160 

Thr Gin Pro Glu Leu Gin Trp Ala Trp Thr Asn Met Glu Gin Tyr Leu 

165 170 175 

Ser Ala Cys Leu Asn Leu Thr Glu Arg Lys Arg Leu Val Ala Gin His 

180 185 190 

Leu Thr His Val Ser Gin Thr Gin Glu Gin Asn Lys Glu Asn Gin Asn 

195 200 * 205 

Pro Asn Ser Asp Ala Pro Val He Arg Ser Lys Thr Ser Ala Arg Tyr 

210 215 220 

Met Glu Leu Val Gly Trp Leu Val Asp Lys Gly He Thr Ser Glu Lys 
225 230 235 240 

Gin Trp He Gin Glu Asp Gin Ala Ser Tyr He Ser Phe Asn Ala Ala 

245 250 255 

Ser Asn Ser Arg Ser Gin He Lys Ala Ala Leu Asp Asn Ala Gly Lys 

260 265 270 

He Met Ser Leu Thr Lys Thr Ala Pro Asp Tyr Leu Val Gly Gin Gin 

275 280 285 

Pro Val Glu Asp He Ser Ser Asn Arg He Tyr Lys He Leu Glu Leu 

290 295 ~ * 300 

Asn Gly Tyr Asp Pro Gin Tyr Ala Ala Ser Val Phe Leu Gly Trp Ala 
305 310 315 320 

Thr Lys Lys Phe Gly Lys Arg Asn Thr He Trp Leu Phe Gly Pro Ala 

325 330 335 

Thr Thr Gly Lys Thr Asn He Ala Glu Ala He Ala His Thr Val Pro 

340 345 350 

Phe Tyr Gly Cys Val Asn Trp Thr Asn Glu Asn Phe Pro Phe Asn Asp 

355 360 365 

Cys Val Asp Lys Met Val He Trp Trp Glu Glu Gly Lys Met Thr Ala 

370 375 380 

Lys Val Val Glu Ser Ala Lys Ala He Leu Gly Gly Ser Lys Val Arg 
385 390 395 * 400 

Val Asp Gin Lys Cys Lys Ser Ser Ala Gin He Asp Pro Thr Pro Val 

405 410 415 

He Val Thr Ser Asn Thr Asn Met Cys Ala Val He Asp Gly Asn Ser 

420 425 430 

Thr Thr Phe Glu His Gin Gin Pro Leu Gin Asp Arg Met Phe Lys Phe 

435 440 " 445 

Glu Leu Thr Arg Arg Leu Asp His Asp Phe Gly Lys Val Thr Lys Gin 

450 455 460 

Glu Val Lys Asp Phe Phe Arg Trp Ala Lys Asp His Val Val Glu Val 
465 470 475 480 

Glu His Glu Phe Tyr Val Lys Lys Gly Gly Ala Lys Lys Arg Pro Ala 

485 490 495 

Pro Ser Asp Ala Asp He Ser Glu Pro Lys Arg Val Arg Glu Ser Val 



